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PREFACE  TO  THE  FIRST  EDITION. 


The  English  language  does  not  at  this  moment  contain  a  single  com- 
plete treatise  on  Fractures  and  Dislocations.  The  two  small  volumes 
of  Desault,  and  the  one  of  Boyer,  issued  near  the  close  of  the  last 
century,  and  translated  into  English  early  in  this,  may  perhaps  pro- 
perly enough  have  been  regarded  as  complete  treatises  at  the  time 
of  their  publication,  but  they  certainly  cannot  be  so  considered  now. 
The  several  chapters  on  "  Diseases  and  Injuries  of  the  Bones,^''  contained 
in  the  Leqons  Orales  of  Dupuytren,  translated  in  1846,  and  the  Trea- 
tise on  Fractures  in  the  Vicinity  of  the  Joints,  and  on  Certain  Forms  of 
Accidental  and  Congenital  Dislocations^  by  Eobert  Smith,  are  invaluable 
monographs,  but  neither  of  them  claims  to  be  anything  more  than  a 
collection  of  occasional  and  miscellaneous  papers.  The  writings  of 
Amesbury  and  of  Lonsdale  relate  only  to  fractures.  Even  the  justly 
celebrated  quarto  of  Sir  Astley  Cooper  is  no  more  than  what  its  title 
plainly  declares  it  to  be,  A  Treatise  on  Dislocations  and  on  Fractures  of 
the  Joints  ;  but  since  the  announcement  of  the  present  volume,  a  trans- 
lation of  Malgaigne's  great  and  crowning  work  on  Fractures  and 
Dislocations  has  been  commenced  by  Dr.  Packard,  of  Philadelphia, 
and  the  first  volume  has  been  placed  in  the  hands  of  the  American 
profession.  Should  the  remaining  volume  be  rendered  into  English, 
the  gap  in  our  literature  will  be  measurably  filled. 

Under  these  circumstances  I  might  scarcely  have  thought  it  worth 
while  to  continue  my  labors,  already  so  near  their  completion,  had  it 
not  seemed  to  me  that  Malgaigne,  whose  researches  have  been  truly 
marvellous,  had  failed  in  some  measure  to  give  a  just  representation 
of  the  observations  and  improvements  which  have  been  made  from 
time  to  time  by  my  own  countrymen. 

The  contributions  of  American  surgeons  to  this  department  had  to 
be  sought  chiefly  in  medical  journals,  many  of  which  have  long  been 
discontinued,  and  most  of  which  were  inaccessible  to  the  great  French 
writer.  Even  to  an  American,  the  labor  of  exhumation  from  archives 
hitherto  almost  unexplored  has  not  been  small ;  and  it  is  probable 
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that  many  valuable  papers  have  been  overlooked;  indeed  it  is  impos- 
sible that  it  should  be  otherwise. 

I  am  free  to  say,  also,  that  I  have  been  encouraged  by  a  hope  that 
my  own  personal  experience,  obtained  during  many  years  of  public 
and  private  service,  might  be  of  some  value  to  my  contemporaries. 

Very  little  space  has  been  devoted  to  what  is  now  only  historical, 
except  so  far  as  was  necessary  to  correct  certain  time-consecrated 
errors,  or  to  confirm  and  illustrate  the  practice  of  the  present  day; 
but,  by  a  pretty  full  report  of  characteristic  examples,  selected  from 
more  than  one  thousand  cases  already  published  by  myself,  by  copious 
references  to  the  examples  recorded  by  others,  and  by  a  careful  exclu- 
sion of  whatever  has  not  been  confirmed  by  experience  or  established 
by  dissection,  I  have  endeavored  to  make  this  treatise  useful  both  to 
the  student  and  practical  man,  and  a  reliable  exponent  of  the  present 
state  of  our  art  upon  those  subjects  of  which  it  treats. 

In  order  to  render  the  description  of  the  various  forms  of  apparatus 
employed  in  the  treatment  of  fractures  more  intelligible,  and  to  avoid 
the  necessity  of  lengthened  explanations,  a  large  number  of  illustra- 
tions have  been  introduced,  more,  perhaps,  than  might  be  thought 
necessary,  especially  as  in  several  instances  the  apparel  which  is  figured 
is  not  that  which  is  recommended  by  the  author.  It  is  believed,  how- 
ever, that  by  a  study  of  the  principal  forms  of  approved  dressings  the 
reader  will  be  better  prepared  for  the  exigencies  of  practice ;  and  that 
by  the  simultaneous  presentation  of  those  which  are  not  approved,  he 
will  be  saved  from  a  wasteful  expenditure  of  his  time  in  the  contriv- 
ance of  useless  apparatus.  It  is  not  in  the  discovery  and  multiplica- 
tion of  mechanical  expedients  that  the  surgeon  of  this  day  declares  his 
superiority,  so  much  as  in  the  skilful  and  judicious  employment  of 
those  which  are  already  invented. 

The  author  desires  to  acknowledge  his  indebtedness  to  very  many 
of  his  professional  brethren,  throughout  the  United  States,  for  the 
promptness  with  which  they  have  responded  from  time  to  time  to  his 
inquiries,  and  for  the  generosity  with  which  they  have  opened  their 
pathological  collections  and  placed  valuable  specimens  at  his  disposal. 

He  wishes  also  to  express  his  special  obligations  to  Dr.  J.  R.  Lothrop, 
of  this  city,  who  has  kindly  aided  him  in  revising  most  of  the  proof 
sheets  as  they  have  been  issued  from  the  press. 

FRANK  H.  HAMILTON. 

Buffalo,  N.  Y.,  December,  1859. 
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FRACTURES. 


CHAPTER   I. 

GENERAL  DIVISION   OF  FRACTURES. 

Fractures  are  divided  into  Complete  and  Incomplete,  Simple, 
Comminuted,  Compound,  and  Complicated. 

A  Complete  fracture  is  one  in  which  the  line  of  division  completely 
traverses  the  bone. 

An  Incomplete  fracture  is  a  partial  separation  of  the  bone :  under 
which  name  are  included  Bending,  Partial  fractures.  Fissures  and 
Punctured  or  Perforating  fractures,  the  last  of  which  is  almost  pecu- 
liar to  gunshot  injuries. 

A  Simple  fracture  is  one  in  which  the  bone  is  broken  at  only  one 

Eoint.  The  term  has  no  reference  to  the  question  of  complications, 
ut  in  its  technical  meaning,  as  employed  by  both  English  and  Ameri- 
can surgeons,  it  has  reference  only  to  the  number  of  fragments  into 
which  the  bone  is  broken.  It  would  be  more  correct,  perhaps,  to  sub- 
stitute the  word  **  single"  for  "simple/ '  as  has  been  done  by  Malgaigne 
and  some  other  French  writers,  but  I  fear  that  to  American  surgeons 
the  substitution  would  be  rather  a  source  of  confusion  than  otherwise. 
A  Comminuted  fracture,  called  by  Malgaigne  "  multiple,"  is  a  frac- 
ture in  which  the  bone  is  broken  at  more  than  one  point,  and  in  which, 
consequently,  the  bone  is  divided  into  more  than  two  fragments.  It 
is  used  also  in  a  technical  sense,  and  by  no  means  implies  minute  divi- 
sion or  comminution  of  the  fragments. 

A  Compound  fracture  is  technically  one  in  which  there  exists  also 
an  external  wound  communicating  with  the  bone  at  the  point  of  frac- 
ture. It  may  be  either  partial  or  complete,  simple  or  comminuted,  or 
even  complicated,  while  at  the  same  time  it  is  also  compound. 

Complicated  fractures  are  such  as  present  additional  complications, 
or  complications  for  which  no  other  specific  term  has  been  invented. 
Thus  the  fracture  may  be  complicated  with  the  lesion  of  an  important 
bloodvessel  or  nerve,  or  with  great  contusion  or  laceration  of  the  soft 
parts,  with  a  dislocation,  or  with  fractures  of  other  bones,  or  even  with 
some  constitutional  fault. 

Fractures  are  also  divided  into  Transverse,  Oblique,  and  Longitu- 
dinal, according  as  the  direction  of  the  line  of  separation  is  at  a  right 
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fracture  is  '* indirect,"  or  from  a  ''counter  stroke.''  When  a  person 
falls  from  a  height,  aligliting  upon  his  feet,  and  the  leg  or  thigh  is 
broken,  the  fracture  is  indirect ;  so  ako  if  the  bone  is  broken  by  flexion 
or  torsion.  Even  direct  pressure  upon  one  side  of  a  long  bone  in  a 
child  may  produce  a  partial  fracture  upon  the  opposite  side,  which  is 
]>roperly  an  indirect  fracture;  or  a  direct  blow  upon  the  trochanter 
iriajor  may  occasion  a  counter  fracture  through  the  neck  of  the  femur. 

Fractures  from  muscular  action  occur  most  often  in  the  patella, 
calcaneum,  humerus,  femur,  tibia,  and  olecranon  process  of  the  ulna. 
These  accidents  imply  generally  some  conditions  of  the  bones  them- 
selves which  predispose  them  to  fracture;  but  I  have  seen  one  example 
of  a  fracture  of  the  shaft  of  the  femur  in  a  large  and  perfectly  healthy 
man,  occasioned  by  a  twii^t  of  the  leg  in  rolling  tenpins.  I  have  also 
known  the  tibia  and  patella  to  break  from  natural  muscular  action  in 
persons  of  uncomraou  vigor.  Fractures  sometimes  occur  in  the  violent 
contractions  of  the  muscles  during  convulsions,  and  where  no  abnormal 
condition  of  the  bones  could  be  assumed  to  exist.  Parker,  of  New 
York,  relates  a  case  of  fracture  of  the  humerus  in  a  negro  preacher, 
which  occurred  in  tbe  act  of  gesticulation ;  also,  a  fracture  of  the 
clavicle  occasioned  by  striking  a  dog  with  a  whip;  in  anotber  case 
the  humerus  was  broken  in  attempting  to  throw  a  peach ;  but  the  most 
singular  case  of  all  was  a  fracture  of  the  humerus  caused  by  an  efibrt 
to  extract  a  tooth .^ 

Lente,  of  Cold  Springs,  New  York,  has  seen  both  femurs  broken  in 
epileptic  convulsions,  in  a  child  twelve  years  of  age.  The  left  femur 
was  broken  April  10th,  1859,  at  the  junction  of  the  upper  with  the 
mid<lle  third,  and  the  right  femur  was  broken  at  the  same  point  eight 
months  after,  and  about  six  weeks  later  he  died.  The  first  fracture 
united  with  considerable  bowing  and  shortening.  The  second  did 
not  unite  at  all  He  had  been  subject  to  epilepsy  since  he  was  fifteen 
months  old.* 

Remarkable  examples  of  fragility  of  the  bones  have  been  from  time 
to  time  recorded.  Gibson  relates  the  case  of  a  young  man  who  at 
the  age  of  nineteen  had  suffered  twenty-four  fractures.  Arnott  speaks 
of  a  girl  who  at  the  age  of  fourteen  had  sutFered  thirty *one  fractures; 
and  Esquirol  had  in  his  possession  the  skeleton  of  a  woman  in  which 
were  found  traces  of  more  than  two  hundred  fractures.  In  most  of 
these  cases,  so  far  as  is  known,  union  occurred  rapidly,^ 

Nearly  all  of  the  cases  of  fractures  occasioned  by  muscular  contrac- 
tion seen  by  me  were  transverse,  or  nearly  so,  indicating,  perhaps, 
also,  the  existence  of  some  unusual  fragility;  and  most  of  these  have 
been  onattended  with  shortening,  tbe  ends  of  the  bones  not  becoming 
completely  displaced  from  each  other.  The  example  of  fracture  of 
the  s!iaft  of  the  femur  just  mentioned,  as  having  been  broken  in  rolling 
tenpins,  vfus,  however,  an  exception.  The  bone  shortened  to  the  ex- 
tent of  an  inch  or  more,  in  consequence  of  overlapping,  and  in  this 
position  it  has  finally  united. 

•  Parker.  New  York  Joum.  Med.,  July,  1852,  p.  96. 
'  Aijii^r.  Merl.  TitQ*!8  am!  A(ivi?rti««r,  Jnly  21,  1860^  p,  4U 

*  Holmes'  Sjrst(»iii  of  Suriji?ry,  vol,  u  p.  745* 
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Intrauterine  fractures  are  not  yet  fully  explained,  but  it  is  probable 
that  they,  like  extra-uterine  fractures,  may  be  ascribed  sometimes  to 
external  violence,  and  at  other  times  to  simple  muscular  contraction, 
both  perhaps  acting  upon  bones  already  somewhat  predisposed  by  a 
peculiar  constitutional  cachexy. 

Lawrence  Proudfoot,  of  New  York,  has  related  a  case  of  compound 
fracture  in  utero  occurring  in  the  practice  of  Dr.  Freeman,  which  was 
apparently  caused  by  external  violence.  Mrs.  F.,  8Bt.  88,  always 
having  enjoyed  good  health,  during  the  sixth  month  of  gestation, 
while  attempting  to  pass  through  a  very  narrow  passage,  was  severely 
pressed  upon  the  abdomen,  and  immediately  experienced  a  severe  pain 
in  that  region,  accompanied  with  nausea  and  faintness.  The  following 
day,  uterine  hemorrhage  with  pain,  commenced ;  and  these  symptoms 
continued  at  intervals,  in  a  form  more  or  less  severe,  up  to  the  period 
of  her  delivery,  which  occurred  at  full  time,  and  was  perfectly  natural. 
At  birth,  the  right  foot  of  the  child,  a  female,  was  found  to  be  much 
distorted,  and  in  a  condition  of  valgus  with  equinus,  the  outer  side  of 
the  foot  being  laid  against  the  side  of  the  leg  above  the  external  mal- 
leolus. The  tibia,  also,  of  the  same  limb,  near  its  middle,  seemed  to 
have  been  the  seat  of  a  compound  fracture ;  the  two  ends  of  the  bone 
having  united  at  an  angle  slightly  salient  anteriorly,  and  the  skin 
presenting  over  the  point  of  fracture  an  old  cicatrix.  The  soft  tissues 
adjacent  were  considerably  thickened.  Seventeen  months  after  birth, 
when  the  child  was  seen  by  Drs.  Proudfoot,  Van  Buren,  and  Isaacs,  of 
New  York,  the  foot,  although  much  improved  by  the  means  employed 
by  Dr.  Freeman,  was  still  considerably  deformed  in  consequence  of 
the  contraction  of  the  tendo- Achillis ;  on  cutting  which,  the  limb  was 
found  to  be  of  the  same  length  with  the  other.* 

Dr.  Aristide  Rodrigue,  of  Hollidaysburg,  Pa.,  has  communicated  a 
case  of  fracture  with  dislocation,  which  he  ascribes  to  a  similar  cause. 
The  woman,  when  about  four  months  with  child,  fell  on  her  left  side, 
striking  upon  a  board,  and  hurting  herself  severely.  At  the  full  period 
she  was  delivered  of  a  well-grown  male  child.  Its  left  humerus  was 
found  to  be  dislocated  into  the  axilla,  and'  both  the  radius  and  ulna  of 
the  same  limb  had  been  broken  through  their  lower  thirds,  but  were 
now  united  by  bony  callus  at  an  angle  of  about  45°,  and  slightly 
overlapped.  In  all  other  respects  the  child  was  perfect.  It  does  not 
appear  that  anything  was  done  to  the  fracture,  and.  the  attempt  to 
reduce  the  humerus  was  unsuccessful.  Four  years  later  Dr.  R.  saw 
the  lad  and  found  him  strong  and  hearty,  the  dislocated  humerus 
having  grown  nearly  at  the  same  rate  with  the  opposite,  but  the 
forearm  remained  "  short  and  deformed  as  at  birth."  The  hand  was 
of  the  same  size  as  the  hand  of  the  sound  limb.' 

Devergie  has  given  an  account  of  a  woman,  who,  when  seven 
months  with  child,  struck  her  abdomen  against  the  corner  of  a  table. 
Intense  pain  followed,  lasting  some  time.  She  went  her  full  period, 
however,  and  the  child  was  then  found  to  have  a  fracture  of  the  left 

»  Proudfoot,  New  York  Jonrn.  Med.,  Sept.  1846,  p.  199. 
'  Bodrigue,  Aiuer.  Jouru.  Med.  Soi.,  Jau.  1854,  p.  272. 
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clavicle,  the  fragments  being  overlapped  somewhat,  and  united  in 
this  position  by  a  firm  and  large  eallaa.^  A  woman  also  six  months 
gone  met  with  a  similar  accident,  and  at  the  fall  time  she  gave  birth 
to  a  feeble  child,  having  in  one  leg  a  separation  of  the  shaft  of  the 
tibia  from  its  lower  epiphysis.  The  end  of  the  shaft  was  necrosed 
and  projected  through  a  wound  in  the  integument.  This  child  died 
on  the  thirteenth  day,* 

Schubert  reports  the  case  of  a  female  delivered  before  her  term,  of 
twins,  one  of  whom  Wiis  born  with  a  fracture  of  the  left  thigh,  which 
had  occurred  in  utero;  the  fracturetl   bone  had   pierced   the  flesh, 
through  which  it  projected  more  than  an  inch,  and  it  was  carious. 
The  mother  stated  that  about  six  weeks  before  the  accouchement>| 
during  a  movement  of  the  fcetus,  she  had   heard  a  noise  like  that 
proiluced  by  breaking  a  stick,  and  from  that  moment  she  had  fell! 
pricking  pains  in  her  belly,*    It  is  probable  that  in  this  instance  the] 
iructure  was  the  result  of  a  muscular  actioUi  although  it  is  possible] 
that  it  was  occasioned  by  the  thigh  having  become  entangled  between 
the  legs  of  the  twin.     Similar  cases  have  been  recorded  by  Ploucqaet,*^ 
Kopp,  Devergie,  Carus,  Schubert,  Sachse,  Moffat,  and  BrodhursU* 

In  many  other  examples  upon  record^  the  explanation  is  plainly 
enough  to  be  sought  lor  in  the  ubnornial  or  rachitic  condition  of  the 
bones.  Monteggia  saw,  in  a  newly  born  infant,  twelve  ununited  fra 
tares*  Chaussier,  who  has  published  a  memoir  upon  this  subject 
mentions  two  very  extraordinary  cases,  in  one  of  which  the  child  pr 
sen  ted  forty-three  fractures,  and  in  the  other,  one  hundred  and  twelvejfj 
I  myself  was  permitted  to  see,  on  the  29th  of  June,  1853,  with  Dr 
Ilawley  and  White,  of  Buffalo,  an  infant  ouly  four  days  old,  who  wa 
born  at  the  full  time,  of  a  healthy  mother,  iii  whom  nearly  all  of  the 
long  bones  were  separated  and  movable  at  their  epiphyses,  the  motion 
being  generally  accompanied  with  a  distinct  crepitus.  The  bone 
were  also  much  enlarged  in  their  circumference;  the  bones  of  ihi 
forearm  and  the  femur  were  greatly  curved;  the  foQtanellea  unusualh 
open,  and  the  clavicles  were  enttrely  wanting.  Tbe  child  was  of  full 
size,  but  looked  feeble.  It  died  in  a  condition  of  marasmus  six  months 
after  birth;  at  which  time  some  degree  of  union  had  taken  place  at 
several  of  the  points  of  separation,  the  limbs  having  been  supported 
oonstantly  with  pasteboard  splints  and  rollers. 

I  have  also  seen  one  example  of  complete  separation  of  the  tibia 
and  fibula  near  the  middle  of  the  leg,  which  I  was  disposed  to  regard 
as  defective  development  rather  than  as  an  instance  of  intra-uterine 
fracture:  and  a  gentleman  in  Michigan  has  sent  me  an  account  of 
another,  which  I  am  inclined  to  think  belongs  to  the  same  class  of 
deformities,  although  he  thought  it  might  be  a  caae  of  intra-uterine 
fracture. 


'   D*<Tt.r^!*.,  Rer.  MM.,  IS25. 

»  MnUniipne,  from  Ai^liir.  0«a.  de  MM.,  t  xvi.  p.  2?8. 

•  ^ '     rtu  Mod-  Sci.,  M'"'    '  *-  '^  ^,  2a'?:  from  Zeitaoli.  fUr  SUAtsan  von  tleoli 

7d    1  in  31K    Holuir^  ,  vol.  iv.  p.  S2t*. 

•  i;  .'^rv,  ▼«!.  ir  MM..Cliir.  Trnni.,  roh  stliiL.  lSf?0,  urU  8, 

•  L  ^A&tidOAtM  April  7,  iHdO.     Now  Orlt*ans  MM.  Joutq.,  Nov.  1S6<1 
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Fractures  occurring  from  violence  inflicted  upon  the  child  by  the 
accoucheur,  or  from  contractions  of  the  neck  of  the  womb  while  the 
child  is  in  transiiUf  are  more  common  occurrences,  and  do  not  require 
a  separate  consideration.  I  shall  mention  several  in  connection  with 
the  various  bones  in  which  they  have  taken  place;  among  which,  one 
of  the  most  interesting  is  that  published  by  Dr.  Jacob  H.  Vanderveer, 
of  Long  Branch,  N.  J.  The  mother  came  to  bed  on  the  18th  of 
January,  1847,  after  a  labor  of  more  than  twelve  hours.    It  was  a  foot 

Eresentation ;  the  child  weighed  fourteen  pounds,  and  was  perfectly 
ealthy,  but  one  of  the  thighs  had  suffered  a  complete  fracture,  occa- 
sioned probably  by  the  strong  contractions  of  the  cervix  uteri.  With 
careful  splinting  and  bandaging,  the  bone  was  finally,  but  not  without 
some  dif&culty,  kept  in  position  and  made  to  unite,  so  that  at  the  date 
of  the  report  one  would  not  discover  that  the  bone  had  been  broken, 
except  by  close  inspection.* 


CHAPTER  III. 

GENERAL   SEMEIOLOGY  AND  DIAGNOSIS. 

Fractures  are  liable  to  be  confounded  with  contusions,  and  with 
various  other  local  injuries,  but  most  often  with  dislocations;  and 
especially  when  the  fracture  has  taken  place  near  one  of  the  articu- 
lations, is  the  differential  diagnosis  sometimes  rendered  exceedingly 
difficult.  It  is  with  particular  reference,  therefore,  to  the  general 
points  of  distinction  between  fractures  and  dislocations,  that  I  now 
propose  to  speak.  The  special  signs  or  points  of*  difference  which 
belong  to  each  individual  case,  will  be  considered  in  their  proper 
places. 

The  most  important  general,  or  common  signs  of  a  fracture — and  by 
"common"  signs  I  mean  those  which  are  common  to  most  fractures — 
are  crepitus,  mobility,  and  an  inability  on  the  part  of  the  fragments 
to  maintain  their  positions  when  reduced;  indeed,  in  many  cases,  this 
constantly  recurring  displacement  is  due  to  the  fact  that  the  surgeon 
is  unable  to  accomplish  a  complete  reduction.  While,  on  the  other 
hand,  dislocations  are  almost  as  uniformly  characterized  by  the  absence 
of  crepitus,  by  preternatural  immobility,  and  by  the  fact  that  when 
reduced  the  bones  do  not  usually  require  support  to  retain  them  in 
place,  or  indeed,  we  may  say,  by  the  fact  that  they  are  generally 
reducible. 

Let  us  study  these  phenomena  a  little  more  in  detail. 

Crepitus,  occasioned  by  the  chafing  of  the  broken  surfaces  upon 
each  other,  when  actually  present,  is  almost  positive  evidence  of  the 
existence  of  a  fracture.    It  is  possible,  however,  to  confound  the  chaf- 

»  Vanderveer,  Amer.  Journ.  Med.  Sci.,  May,  1847,  p.  378. 
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ing  of  engorged  tendinous  sheaths,  or  of  inflamed  joints  upon  which  j 
fibrinous  eftusions  have  occurred,  or  of  emphysetna  even,  for  the  trua  1 
crepitus  of  a  fracture;  but  to  tlie  experienced  ear  and  well  practisail 
touch  these  sensations  are  seldom  a  source  of  error.     The  one  is  rougb, ' 
crackling,  or  even  clicking  sometimes,  while  the  other  is  more  sub- 
dued, and  imparts  a  more  uniform  sensation  to  the  hand,  and  but 
rarely  conveys  an  actual  sound,  unless  the  ear  is  directly  applied  or 
the  stethoscope  is  employed.     It  is  only  when  the  crepitus  is  trans- 
mitted obscurely  through  a  great  mass  of  soft  tissues,  or  sufficient 
time  has  elapsed  for  the  ends  of  the  fragments  to  become  softened  by 
inflammation,  and  partially  covered  with  a  plastic  material,  or  when 
indeed  a  dislocation  is  actually  coincident  with  the  fracture,  that  the 
surgeon  is  left  in  doubt     Occasionally,  also,  the  existence  of  caries  or 
of  necrosis,  in  connection  with  a  dislocation,  might  lead  to  the  8up*j 
position  of  a  fracture;   but  the  history  of  the  case,  aside  from  tha ' 
remaining  common  signs,  and  the  special  symptoms  hereafter  to  be 
•  enumerated,  would  prevent  any  possibility  of  error     In  a  few  cases 
the  diagnosis  may  be  facilitated  by  the  application  of  the  ear  or  of  the 
stethoscope,  as  first  recommended  by  Lisfranc.^ 

It  must  not  be  forgotten,  moreover,  that  a  fracture  at  one  point 
may  transmit  the  sensation  of  crepitus  distinctly  enough^  but  in  such 
a  direction,  owing  to  the  relations  of  other  bones  to  the  one  broken, 
as  to  mislead  the  surgeon,  and  induce  him  to  locate  the  fracture  in  the 
wrong  bone.  Several  examples  of  this  species  of  deception  I  shall 
hereafter  have  occasion  to  mention. 

Valuable  and  important  as  is  crepitus  in  its  relations  to  differential 
diagnosis,  unfortunately  it  is  not  always  present,  and   for    reasons 
which  must  be  plainly  stated.     First;  we  cannot,  in  a  pretty  large 
proportion  of  cases,  bring  the   broken  ends  again  into  apposition* 
Whatever  mere  theorists  may  say  to  the  contrary,  and  not  withstand* 
ing  surgeons  up  to  this  time  have  rarely  ventured  to  allude  to  this 
subject,  the  fact  is  so  that  we  do  not  usually  "  set"  broken  bones.    Wal 
do  not,  even  at  the  first,  bring  them  into  complete  apposition,  unless  it  i 
is  as  the  exception.     I  speak  of  bones  once  completely  displaced  by 
overlapping,  and   the^e  (jonstitute  the  majority  of  examples  which  _ 
come  under  the  surgeon's  observation.     Second;  in  transverse  frac- ' 
tares  of  the  patella,  and  in  fractures  of  the  olecranon  and  coronoid^ 
process  of  the  ulna,  of  the  coracoid  and  acromion   process  of  the 
scapula,  and  in  all  similar  detachments  of  processes  and  apophyses,  J 
tbe  action  of  the  muscles,  by  displacing  the  fragments,  prevents  crepitua^ 
from  being  readily  produced.     Third;  in  a  few  cases,  such  as  certain 
fractures  of  the  neck  of  the  femur,  of  the  neck  and  head  of  the  humerus*, 
&c.,  the  broken  ends  are  impacted,  or  so  driven  into  each  other  as  tai 
forbid  the  production  of  motion  and  crepitus;  or  they  may  be  simplyl 
denticulated,  and  the  consequences,  so  far  as  crepitus  is  concerned,  ] 
will  be  the  same. 

Finally,  in  very  many  incomplete  fractures,  crepitus  does  not  exist,^ 
and  even  when  it  is  present  the  sensation  is  feeble,  or  very  much 

I  Now  Eogland  Mi»d.  Joam.,  1824,  p.  220. 
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modified,  sometimes  resembling  the  chafing  of  lymph,  and  at  other 
times  giving  only  a  faint  and  single  click.  Under  the  head  of  crepitus 
we  may  properly  include  the  sharp  crack  sometimes  felt,  or  even 
heard  by  the  patient  at  the  moment  of  fracture. 

Preternatural  mobility,  less  valuable  as  a  means  of  diagnosis  than 
crepitus,  is  nevertheless  more  constantly  present,  being  never  absent, 
in  some  degree,  in  all  complete,  non-impacted,  and  non-denticulated 
fractures ;"  but  its  presence  does  not,  like  crepitus,  render  the  existence 
of  a  fracture  quite  certain.  Whenever  the  bony  lesion  takes  place  in 
the  vicinity  of  a  joint,  it  may  be  difficult  or  impossible  to  determine 
whether  the  mobility  of  the  limb  is  due  to  motion  in  the  joint  or  to 
motion  at  the  supposed  seat  of  fracture.  While  on  the  other  hand, 
the  preternatural  immobility  so  generally  observed  in  dislocations, 
may  give  place  to  preternatural  mobility,  as  when  the  ligaments  and 
tendons  surrounding  the  joint  are  extensively  torn,  or  the  system  itself 
is  laboring  under  the  shock  of  the  accident,  or  when  from  aHy  other 
cause  there  exists  great  general  prostration. 

As  to  the  third  common  sign  mentioned,  namely,  that  in  the  case 
of  fractures  the  bones  do  not  generally  support  themselves,  but  de- 
mand for  this  purpose  the  interposition  of  splints,  bandages,  and  even 
of  extending  and  counter-extending  forces,  its  authority  rests  upon 
the  same  evidence  as  does  the  assertion  already  made  that  bones  once 
separated  entirely,  cannot  generally  be  "set,"  that  is,  placed  again  end 
to  end  in  such  a  manner  as  to  be  made  effectually  to  support  each 
other.  It  rests  upon  the  evidence  of  my  own  personal  experience;  to 
which  I  am  permitted  to  add,  also,  the  personal  experience  of  Mal- 
gaigne,  who,  with  a  frankness  which  does  him  great  credit,  and  which, 
I  am  sorry  to  say,  has  hitherto  found  few  imitators,  remarks:  "Second. 
That  overlapping  is  the  most  stubborn  of  all.  Here  I  will  add  a  dis- 
agreeable truth,  which  classical  authors  have  kept  too  much  out  of 
sight,  namely,  that  it  is  so  stubborn  that  in  an  immense  majority  of 
cases  the  efforts  of  art  are  unable  to  overcome  it."^  And  it  must  be 
observed  further,  that  if  we  shall  often  find  it  possible  to  bring  the 
broken  surfaces  sufficiently  into  contact  to  develop  crepitus,  they  may 
still  be  unable  to  maintain  themselves  in  this  position,  owing  to  the 
obliquity  of  the  line  of  fracture. 

The  other  common  signs  of  fracture  may  be  briefly  stated.  Pain 
at  the  seat  of  fracture;  swelling;  ecchymosis;  deformity,  produced 
by  either  an  angular,  transverse,  or  rotatory  displacement  of  the  frag- 
ments, and  which  is  quite  as  often  due  to  the  direction  and  force  of 
the  impulse  which  occasioned  the  fracture  as  to  the  action  of  the  mus- 
cles ;  separation  of  the  fragments,  as  in  fractures  of  the  patella  and 
olecranon  process ;  and  inability  to  move  the  limb,  a  phenomenon  due 
in  part  to  the  breaking  of  the  bony  lever  upon  which  the  muscles 
acted,  and  in  part  to  the  intense  pain  caused  by  any  such  attempts. 
This  latter  symptom  is,  however,  often  entirely  absent.  It  is  not 
generally  present  in  impacted  fractures,  in  serrated  and  partial  frac- 

>  Malgaigne,  Traits  des  Frautures  et  des  Luxations,  Paris  ed.,  t.  i.  p.  102. 
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tnres,  or  in  many  other  fractures  in  wbich  the  periosteum  has  not  ye 
completely  given  way, 

Velpeau  waa  the  first.  I  think,  to  call  attention  to  the  fact  that 
patients  with  broken  clavicles  could  very  generally  raise  the  arm 
above  the  shoulder  and  even  to  the  head^  and  I  have  repeatedly  veri- 
fied the  observation,  notwithstanding  the  separation  of  the  fragmentaj 
has  been  complete,  and  the  overlapping  considerable.  In  fractures  of 
the  neck  of  the  femur  and  of  the  tibia  it  is  no  uncommon  thing  for  the ' 
patient  to  walk  some  distance  after  the  receipt  of  the  injury, 

I  cannot  dismiss  this  subject  without  calling  attention  to  the  neces- 
sity of  exercising  care  and  gentleness  as  well  as  skill  in  the  examina- 
tion of  broken  limbs.  Nothing,  in  ray  opinion,  betrays  a  lack  of 
judgment  as  well  as  of  common  humanity  on  the  part  of  the  surgeon, 
so  ranch  as  a  rude  and  reckless  handling  of  a  limb  already  pricked 
and  goaded  into  spasms  by  the  sharp  points  of  a  broken  bone.  It  ' 
not  enough  to  say  that  such  rough  manipulation  is  generally  unneces- 
sary^ it  is  positively  mischievous,  provoking  the  muscles  to  mor€l 
violent  contractions,  increasing  the  displacement  which  already  exist3>j 
and  sometimes  producing  a  complete  separation  of  the  impacted,  den-j 
ticulated,  transverse,  or  partial  fractures,  which  can  never  afterwar" 
be  wholly  remedied;  augmenting  the  pain  and  inflammation,  and  nofcl 
nnfreqnently,  I  have  no  doubt,  determining  the  occurrence  of  suppa> 
ration,  gangrene,  and  death. 

In  proceeding  to  establish  the  diagnosis  in  any  case,  the  surgeon 
should  sit  down  quietly  and  patiently  by  the  sufferer  so  as  to  inspire 
in  him  from  the  first  a  confidence  that  he  is  not  to  be  hurt,  at  least 
unnecessarily.  He  ought  then  to  inquire  of  him  minutely  as  to  all 
the  circumstances  immediately  relating  to  the  accident,  in  order  that 
he  may  determine  as  nearly  as  possible  its  cause,  which  alone,  to  tho 
experienced  surgeon,  often  affords  presumptive,  if  not  conclusive  evi- 
dence as  to  tlie  nature  and  precise  point  of  the  injury.  From  this,  he 
should  proceed  to  examine  the  disabled  limb;  removing  the  clothes 
with  the  utmost  care  by  cutting  them  away  rather  than  by  pulling  j 
and,  when  completely  exposed,  he  should  notice  with  his  eye  its  posi*' 
tion,  its  contour,  the  pc^ints  of  abrasion,  discoloration,  or  of  swelling; 
and  not  until  he  has  exhausted  all  these  sources  of  information,  ought 
the  surgeon  to  resort  to  the  harsher  means  of  touch  and  manipulation.' 
Nor  will  liis  sensations  guide  him  to  the  point  of  fracture  by  any  other 
method  so  accurately  as  when,  the  patient  being  composed  and  his 
muscles  at  rest,  he  moves  his  fingers  lightly  along  the  surface  of  the 
limb,  pressing  here  and  there  a  little  more  firmly,  according  as  a  trifling 
indentation  or  elevation  may  lead  him  to  suspect  this  or  that  to  be  the 
point  of  fracture.  If  the  skin  is  more  than  usually  tender,  a  kw  drops 
of  sweet  oil  or  of  fresh  lard  laid  upon  its  surface,  or  even  moistening 
the  skin  with  tepid  water,  will  render  this  examination  less  painful, 
whilst  it  will  facilitate  the  diagnosis,  by  rendering  the  tactile  sensation 
somewhat  more  acute. 

The  limb,  in  case  of  a  supposed  fracture  of  a  long  bone,  may  now 
be  measured  with  a  tape  line,  and  compared  with  the  opposite  limb, 
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having  first  marked  with  a  soft  pencil  or  with  ink  the  several  points 
from  which  the  measurements  are  to  be  made. 

Finally,  if  any  doubt  remains,  the  limb  must  be  firmly  but  steadily 
held  while  the  necessary  manipulations  are  performed,  for  the  purpose 
of  ascertaining  the  existence  of  mobility  and  of  crepitus.  Mobility  is 
most  easily  determined  by  giving  to  the  limb  a  lateral  motion,  but  in 
general,  crepitus  is  most  effectually  developed  by  gentle  rotation.  If 
the  place  of  fracture  is  already  pretty  well  declared  by  the  previous 
>  examinations,  the  surgeon  should  place  one  finger  over  the  suspected 
point,  during  this  manipulation,  by  which  means  the  crepitus  will  be 
more  certainly  recognized. 

I  do  not  often  find  it  necessary  to  resort  to  ansBsthetics  for  the  pur- 
pose of  insuring  quietude  and  annihilating  pain  in  making  these 
examinations,  since  it  is  seldom  that,  the  patient  need  to  be  much  dis- 
turbed ;  but  if  the  examination  is  not  satisfactory,  and  the  diagnosis 
is  important,  I  do  not  hesitate  to  render  the  patient  completely  insen-  • 
Bible,  after  which  tbe  questions  in  doubt  may  be  more  thoroughly 
investigated  and  perhaps  definitely  settled. 

The  surgeon  ought  not  to  forget,  however,  that  while  the  patient  is 
under  the  influence  of  an  anaesthetic  violent  manipulations  are  no  less 
liable  to  rupture  bloodvessels,  and  to  lacerate  other  tissues,  than  if 
employed  when  the  patient  is  conscious.  Surgeons  have  not  seemed 
always  to  understand  this,  and  the  result  has  been  that  in  too  many 
instances  they  have  inflicted  serious  and  irreparable  injury;  in  one 
instance  tetanus  and  death  has  been  the  consequence. 

It  is  scarcely  necessary  to  say  that  the  earlier  the  examination  is 
entered  upon,  the  more  readily  will  the  diagnosis  be  made  out ;  and 
i^  unfortunately,  some  time  has  already  elapsed  before  the  patient  is 
seen  by  the  surgeon,  and  much  swelling  has  taken  place,  the  exami- 
nation is  still  not  to  be  omitted,  and  whatever  doubts  remain  we  must 
endeavor  to  remove  by  repeated  examinations  made  from  day  to  day 
until  the  subsidence  of  the  tumefaction  has  brought  the  surfaces  of  the 
bone  again  within  the  reach  of  our  observation. 


CHAPTER  IV. 

REPAIR  OP  BROKEN  BONES. 

It  is  not  my  intention  to  enter  very  fully  into  a  consideration  of  the 
process  of  repair  in  fractures,  preferring  to  leave  this  subject  where  it 
more  properly  belongs,  to  the  general  treatises  on  surgical  pathology. 
And  especially  am  I  disinclined  to  this  topic,  because  of  the  discrep- 
ancy of  opinion  which  has  all  along  existed  upon  many  of  the  points 
involved,  and  which  differences  still  continue  to  exist,  even  among 
the  best  informed  pathologists,  and  to  the  final  settlement  of  which  I 


88 


KEPAIK  OF  BROKEN  BONES. 


confess  I  have  not  brought,  except  perhaps  io  relation  to  one  single 
point,  any  new  observations  or  labors. 

I  only  propose  to  stale  very  briefly  a  few  practical,  and  I  trust  I 
may  now  say»  pretty  well  established  facts,  such  as  the  manner  or 
position  in  which  this  reparative  material,  whenever  it  is  employed, 
is  applied  to  the  broken  bones,  the  length  of  time  which  is  usually 
required  for  the  completion  of  the  process  of  repair,  and  the  cauBes 
which  may  impede  or  prevent  bony  union. 

If  I  think  it  necessary  to  my  anything  more  upon  this  subject,  it» 
will  be  simply  to  announce  my  belief  that  the  reparative  material^ 
consisting  originally  of  a  plastic  lymph,  is  poured  out  from  the  vessels 
of  the  medullary  membrane,  the  periosteum,  the  broken  ends  of  the 
bone,  and  more  or  less  from  all  of  the  lacerated  tissues  which  are 
immediately  adjacent  to  the  seat  of  fracture;  that  after  a  period,  longer 
or  shorter,  this  lymph  becomes  organized,  and  begins  to  receive  from 
the  same  sources  particles  of  bony  matter,  through  which  the  con- 
solidation is  finally  effected;    that  the  transition  from  the  original 
plastic  material  to  bone  is  almost  constantly  through  the  i^iterposition 
of  a  fibrous  tissue,  rarely,  unless  in  the  case  of  children,  through  a 
cartilaginous  tissue,  and  sometimes  through  both  consentaneously  ofj 
consecutively;  that,  perhaps,  in  a  few  fortunate  examples  bones  unite] 
directly  or  immediately,  without  the  intervention  of  a  reparative! 
material:  and  finally,  that  granulations,  or  inflammatory  exudations j 
become  transformed  into  bone,  or  perhaps  we  are  only  authorized  tol 
say  that  they  immediately  precede  ossification,  in  certain  cases  oF 
compound  fractures,  or  of  fracturea  in  which  the  process  of  iuflamma-l 
tion  exceeds  certain  limits. 

This  last  proposition,  in  reference  to  the  agency  of  granulations  in 
the  production  of  callus,  or  their  mutual  pathological  relations,  is  at 
the  present  more  in  debate  than  either  of  the  others;  but,  with  this 
exception,  it  will  be  seen  that  I  have  carefully  avoided  all  of  thosel 
points  upon  which  the  observations  and  opinions  of  pathologists  arel 
still  greatly  at  variance. 

Dupuytren,  enlarging  upon  the  doctrines  taught  by  Galen,  Duhamel, 
Camper,  and  Haller,  declared  that  "nature  never  accomplishes  the 
immediate  union  of  a  fracture  save  by  the  Ibrmation  of  two  successive 
deposits  of  callus  ;*'  one  of  which  is  derived  from  the  periosteum  and, 
from  the  adjacent  tissues,  and  from  the  medulla ;  while  the  other,  de- 
rived, perhaps,  from  the  broken  extremities  of  the  bone  itself,  is  found' 
at  a   later  period  directly  interposed   between  these  surfaces.     The 
material  or  callus  derived  from  the  tissues  outside  of  the  bone,  and  J 
which  Galen  compared  to  a  ferule,  but  which  Mr.  Paget  calls  ^'eii-1 
sheathing,"  together  with  the  material  derived  from  the  medulla,  com- 
pared often  to  a  plug,  and  by  Mr.  Paget  named  "interior"  callus,  are 
by  Dupuytren  spoken  of  as  the  "  provisional,'*  or  temporary  callus^ 
by  which  the  fragments  are  supporteil,  and  maintained  in  contact 
until  the  permanent  callus  is  formed.     This  temporary  splint  is  com- 
pleted, or  has  arrived  at  the  condition  of  bone  in  a  spongy  form  at 
periods  varying  from  twenty  to  sixty  days;  but  it  does  not  assume 
the  character  of  compact  bone  until  a  period  varying  from  fifty  days 
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to  six  months,  has  elapsed ;  after  which  it  is  gradually  removed  by 
absorption.  The  second  process,  by  which  the  ends  of  the  bone  are 
definitively  or  permanently  united,  commences  when  the  provisional 
callus  has  arrived  at  the  stage  of  spongy  bones,  and  is  not  completed 
usually  within  less  than  eight,  ten,  or  twelve  months,  "  when,"  says 
Dupuytren,  "  it  acquires  a  solidity  greater  than  the  original  bone." 

While  it  is  certain  that  this  eminent  surgeon  and  most  accurate 
observer  has  described  faithfully  the  various  phenomena  which  usually 
accompany  the  repair  of  bones  in  those  animals  which  were  the 
subjects  of  his  experiments,  and  that  his  conclusions  have  a  certain 
degree  of  application  to  the  human  species,  it  is  equally  certain  that 
he  erred  in  assuming  that  in  man  simple  fractures  always  unite  by 
this  double  process ;  yet,  such  is  the  power  of  authority,  these  doctrines 
were  accepted  from  the  first  without  hesitation  or  debate,  and  for 
nearly  half  a  century  they  have  occupied  the  minds  of  surgeons  to 
the  almost  complete  exclusion  of  every  other  theory.  Mr.  Stanley 
was  among  the  first  to  question  the  solidity  of  the  doctrines  of  Dupuy- 
tren, but  it  remained  for  Mr.  Paget  to  fully  expose  their  many  falla- 
cies; nor  has  Malgaigne,  although  not  strictly  a  disciple  of  Paget, 
failed  to  detect  certain  of  these  errors. 

I  should  also  do  injustice  to  myself* were  I  not  to  mention  that  at 
the  very  moment  when  Mr.  Paget  was  making  his  observations  upon 
the  specimens  in  ''the  large  collection  of  fractures  in  the  museum  of 
the  University  College,"  I  was  myself  employed  in  similar  researches 
both  among  cabinet  specimens  and  in  the  hospitals  of  this  country  and 
of  Europe;  and  that  the  conclusions  to  which  I  had  arrived  were 
nearly  identical  with,  although  the  inferences  were  far  from  being  so 
complete  in  their  detail,  as  those  to  which  this  distinguished  patholo- 
gist was  himself  brought.*  I  do  not,  however,  wish  to  make  Mr.  Paget 
responsible  for  any  of  the  opinions  upon  this  subject  which  I  shall 
hereafter  express,  except  so  far  as  they  may  be  found  to  agree  with 
his  own  published  views.* 

I  think  it  may  now  be  fairly  stated  that  the  repair  of  bones  by  the 
double  process  described  by  Dupuytren,  is,  in  man,  only  an  exception 
to  a  very  general  rule ;  and  that  fractures  may  unite  by  either  one  of 
the  following  modes : — 

First.  Immediately,  or  in  the  same  manner  that  the  soft  tissues 
sometimes  unite,  by  the  direct  reunion  of  the  broken  surfaces,  and 
without  the  interposition  of  any  reparative  material.  This  happens 
probably  sometimes  in  the  spongy  bones,  and  in  the  extremities  or 
spongy  portions  of  the  long  bones,  especially  when  one  portion  of  bone 
is  driven  into  another  and  becomes  impacted ;  as  in  certain  fractures 
of  the  neck  of  the  humerus  or  of  the  femur. 

Second.  By  interposition  of  a  reparative  material  between  the  broken 
ends ;  as  when  the  fragments  remain  in  exact  apposition,  but  immedi- 
ate union  fails.     This  is  especially  apt  to  occur  in  superficial  bones, 

'  Paper  on  "  Provisional  Callus,"  by  Frank  H.  Hamilton.     Buffalo  Medical  Journal, 
Feb.  1853. 
«  Lectures  on  Surgical  Pathology,  by  James  Paget,  Phila.  ed.,  1854,  Chapter  XI. 
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such  as  the  tibia;  or  upon  those  sides  of  the  bone  which  are  mostj 
BUperficial     It  is  not  an  unusual  circumstance  to  find  the  shaft  of  tb^| 
tibia  during  the  process  of  nnioii  presenting  no  exterior  callus  upon 
its  anterior  and  inner  surface,  whilst  the  posterior  and  outer  section  (  ' 
its  circumference  is  covered  with  aB  abundant  deposit.    In  other  casea^j 
however,  of  fractures  of  the  shaft  as  well  as  of  the  epiphyses,  tlie 
intermetliate  callus  secures  a  prompt  union^  but  do  ensheathing  callus 
is  ever  formed. 

Third,  Bones  broken  and  not  separated,  unite  oocasionally  by  the 
process  described  by  Dupuytren»  namely,  by  the  formation,  first,  of  ao 
ensheathing  callus,  whilst  at  the  same  moment  the  cylindrical  cavity 
becomes  closed  by  a  spongy  plug  or  a  compact  septum  of  bone;  and 
second,  by  definitive  callus  deposited  between  the  broken  ends.  It  is 
probable  that  this  happens  generally  in  children,  and  it  is  a  common 
mode  of  union  in  the  ribs,  which  bone^i,  during  the  whole  progress  i 
the  union,  are  necessarily  kept  in  motion.  My  cabinet  furnishes  manj 
illustrations  of  ensheathing  callus  in  ribs;  and  also  a  few  in  fractar 
of  the  tibia  and  fibula. 

Fourth.  Under  similar  circumstances,  where  no  displacement  exia 
the  fracture  may  unite  by  ensheathing  and  interior  callus  alone*  no  ii: 
terraediate  callus  ever  being  farmed  between  the  broken  ends;  in  whicl  ^ 
case  it  may  be  properly  said  that  the  bone  itself  has  never  united,  and' 
the  ensheathing  callus  instead  of  being  provisional  is  permanent  or 
definitive.     This  was  esseotially  the  doctrine  of  Galen»  Haller,  and 
Duhamel  before  Dupuytren  added  his  *'  fifth  period,"  or  the  formatioi^^ 
of  definitive  callus;  and  by  these  older  surgeons  it  was  held  to  be  d^M 
universal  application,  except  perhaps  in  the  case  of  cliildren.     To  this 
doctrine  also  Malgaigne  has  returned — at  least  to  the  question  "Is 
there  always  a  definitive  callus,  or  complete  union  of  the  fragments ?'^B 
be  has  made  this  laconic  reply:  "Galen  admitted  it«  occurrence,  buCH 
only  in  young  subjects;  it  has  been  obtained  in  animals,  where  there 
bad  been  no  displacement.     I  would  willingly  believe  that  such  is 
sometimes  the  case  in  human  adults;  but  I  must  confess  I  have  seen 
only  the  instance  above  cited,  which  might  just  as  well  be  used  to 
prove  the  compact  ossification  of  the  provisional  callus/^     He  accepts, 
therefore,  the  doctrine  of  Galen  as  having  not  merely  an  occasional 
application,  but  as  explaining  the  process  of  union  in  the  large  ma- 
jority of  cases;  and  in  support  of  this  extreme  view  he  finds  that  the 
exterior  callus,  which  Dupuytren  called  provisional  or  temporary,  ia 
actual  Iv  pcTmanent  unless  removed  by  the  absorption  consequent 
upon  pressure. 

To  all  of  which  we  can  only  say  that  an  examination  of  five  or  six 
specimens  in  our  own  cabinet,  after  havnng  carefully  divided  them 
with  a  saw,  has  furnished  only  one  illustration  of  union  by  ensheathing 
and  interior  callus  alone.  In  each  of  the  other  specimens  the  union 
was  completed  by  definitive  or  intermediate  callus.  We  cannot, 
therefore,  avoid  the  conclusion  that  Malgaigne  has  been  deceived  as 
to  the  relative  frequency  of  these  different  mode^  of  union,  and  that 
union  without  intermediate  callus  is  exceptional. 

Fifth,  When  bones  are  broken  and  overlap,  they  may  unite  by  the 
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interposEition  of  a  callus  between  the  opposing  surfaces,  that  is,  by  an 
intermediate  callus^  but  which  will  differ  from  that  described  as  the 
second  method,  inaBmuch  as  the  new  material  will  be  deposited  upon 
the  sides  of  the  fragments  and  not  upon  their  extremities.  The  limb 
being  kept  perfectly  al  rest,  and  all  other  circumstances  proving 
favorable,  this  union  may  take  place  without  any  excess  or  irregularity 
in  the  deposit.  The  surfaces  will  unite  firmly  where  they  are  in  actual 
contact,  and  smooth  and  welbformed  buttresses  will  fill  up  all  the 
Bpaces  between  the  bones  where  they  are  not  m  actual  contact  suffl- 
Client  generally  to  give  the  requisite  strength  to  this  new  bond  of 


Fig*  3. 
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Fig.  4. 
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This  mode  of  union  will  be 
completed  sometimes  when  the  two 
ends  of  the  bones  are  separated  later- 
ally  an  inch  or  more  from  each  other, 
I  have  in  my  collection  the  bone  of  a 
turkey^s  thigh  (Fig.  3)  thus  uniteil  by 
a  transverse  bony  shaft,  although  sepa- 
rated more  than  one  inch ;  and  what  is 
less  common,  I  possess  also  a  specimen 
of  the  adult  human  thigh  (Fig.  4),  in 
which  an  oblique  shaft  of  solid  callus 
has,  after  many  months,  and  while  no 
splints  were  employed,  bound  together 
firmly  the  two  opposite  extremities  of 
the  broken  bone. 

Sixth.  The  fragments  being  overlap- 
pf^A  more  or  less,  and  suffering  unusual 
irbance,  or  the  adjacent  tissues 
„.,  V  iug  been  much  torn,  or  much  blood 
l)eiDg  effused  so  that  considerable  in- 
flammation is  caused,  the  amount  of  cal- 
lus will  exceed  what  is  necessary  for 
the  complete  union  of  the  bones ;  and  this  redundancy  may  be  deposited 
around  and  upon  the  broken  ends  of  the  bones^  or  anywhere  in  their 
immediate  vicinity,  in  layers,  or  in  masses  of  irregular  shape  and  size. 
Even  the  bones  which  are  not  broken,  but  which  are  near,  as  in  the 
case  of  the  fibula  atiter  a  fracture  of  the  tibia,  may  become  inflamed. 
Of  their  coverings  may  io flame,  and  they  may  also  contribute  to  the 
general  mass  of  bony  callus. 
4 
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Com  pound  fractures,  or  rather,  we  ought  to  say,  fractures  accom- 
panied  with  grauulations  and  suppuration,  obey  no  uniform  law  of 
repair,  so  far  as  the  manner  and  position  of  the  deposit  are  concerned; 
but  they  come  together  finally  with  more  or  less  irregular  distribution^^ 
of  ossified  matter,  according  to  the  varying  circumstances  of  imperfect 
cpaptation,  mobility,  &c.,  in  which  they  may  chance  to  be  placed* 
Occasionany  the  amount  of  callus  is  less  than  occurs  in  simple  frao- 
tnres;  and  at  other  times  the  excess  is  very  great. 

In  short,  we  conclude  that  fractures  of  adult  human  bones,  whether 
placed  end  to  end  or  overlapped,  unite  most  naturally  and  most 
promptly  either  immediately  or  mediately,  and  in  the  same  manner 
that  soft  tissues  unite ;  that  is  to  say,  without  the  interposition  of  any 
reparative  material,  or  through  the  medium  of  an  intermediate, 
permanent  callus;  and  that  all  deviations  from  the^e  simple  methods 
are  accidentia!,  or  the  result  of  disturbing  influences. 

That  was,  no  doubt,  a  beautiful  thought,  which  ascribed  the  form- 
ation of  provisional  callus  to  an  intelligent  efficient  cause,  which  in 
this  manner  sought  to  support  the  fragments  until  a  reunion  of  their 
divided  ends  was  accomplished.     But  the   beauty  of  a  conception 
supplies  no  evidence  of  it^  truth;  and  we  have  grave  doubts  whethef^J 
Nature  ever  allows  any  interference  with  her  laws  even  in  an  exigenc7,!H| 
unless  by  the  substitution  of  a  miracle.     Provisional  callus  is,  in  our^° 
opinion,  just  as  much  the  necessary  result  of  natural  laws,  as  is  defini-      > 
tive.     It  is  formed  because  in  that  condition  of  the  parts  and  of  tbo>^| 
general  life  its  formation  was  inevitable.    Whether  useful  for  the" 

furjioses  of  repair  or  not,  it  will,  under  certain  circumstances,  exist 
n  the  repair  of  certain  fractures,  provisional  callus,  it  is  conceded, 
seldom  occurs.  Thus  it  is  with  the  cranium,  the  acromion,  coracoid 
and  olecranon  processes,  the  patella,  and  with  all  those  portions  of 
bones  which  are  immediately  invested  with  a  syno\iaI  capsule.  Will 
it  be  affirmed  that  in  the  examples  just  named  this  callus  is  not  formed 
because  it  is  not  required?  To  us  it  seems  that  nowhere  could  it 
prove  more  useful,  since,  with  the  single  exception  of  the  cranium,  it 
is  in  these  very  cases  that  the  obstacles  to  a  reunion  are  the  most 
serious.  In  fractures  of  the  patella,  olecranon,  &c.,  the  action  of  the 
muscles  tends  constantly  and  powerfully  to  displace  the  fragments,  and 
gladly  would  the  surgeon  avail  himself  of  the  assistance  of  a  tem- 
porary callus,  but  it  is  rarely  present,  at  least  in  any  useful  degree.  So 
also  in  fractures  of  the  neck  of  the  femur  within  the  capsule,  and  in 
Other  similar  cases,  we  cannot  say  that  temporary  callus  would  not  be 
advantageous  in  facilitating  the  retention  of  the  fragments,  yet  the 
*'  intelligent  efficient  agent "  neglects  to  furnish  it. 

The  only  satisfactory  reason  which,  as  we  think,  can  be  assigned  for 
the  absence  of  callus  in  these  cases,  is  found  in  the  doctrines  we  now 
advocate;  that  is  to  say.  it  is  usually  absent  because  that  amount  of 
excitement  and  irritation  is  usually  absent  which  alone  determines  its 
formation.  In  the  case  of  the  olecranon,  patella,  ko.,  the  fragments 
being  separated  from  each  other  by  muscular  action,  so  that  no  painful 

Eiochings  or  chafings  occur,  and  their  rough  surfaces  or  sharp  points 
eing  rather  drawn  away  from,  than   protruded  into   the  flesh,  no 
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sufficient  provocation  exists  for  the  production  of  inflammation  and 
eflFusion.  Hence  the  failure  of  provisional  callus^  but  wherever  the  frac- 
ture occurs,  and  however  moderate  the  action,  definitive  callus  does 
not  fail ;  still  the  broken  surfaces  of  the  patella  and  olecranon  are 
softened,  and  smoothed,  and  covered  over  with  a  new  matter,  which,  if 
contact  could  have  been  secured  and  preserved,  would  certainly  have 
served  to  consolidate  and  repair  the  breach.    The  natural  reparative 

J>rocess  proceeds,  but  only  the  accidental  process  is  omitted.  This 
atter,  however,  is  seen  again  even  here,  when  from  other  and  unusual 
causes  a  sur-excitement  is  established. 

Temporary  callus  is  not  formed  upon  bones  invested  with  synovial 
membranes,  because  here,  too,  as  in  the  neck  of  the  femur,  there  are 
not  so  many  structures  lacerated  and  irritated,  and  the  supply  of  this 
effusion  must  be  the  less  not  only  in  proportion  to  the  less  intensity 
of  the  inflammation,  but  also  to  the  less  amount  of  structures  impli* 
cated. 

Possibly  other  and  more  satisfactory  reasons  may  be  assigned  why 
provisional  callus  is  not  formed  usually  when  the  neck  of  the  femur 
is  broken  within  the  capsule;  but  we  certainly  can  never  adtnit  the 
common,  and,  as  here  applied,  the  too  palpably  absurd  explanation, 
that  it  is  not  wanted.  It  is  wanted,  and  in  no  case  so  much  as  in  the 
one  now  supposed. 

Provisional  callus  has,  therefore,  no  final  purpose,  but  it  is  the 
unavoidable  result  of  certain  abnormal  conditions.  It  still  occurs 
everywhere  when  against  and  in  the  vicinity  of  the  bone  there  is  the 
requisite  lesion  and  action,  and  it  will  occur,  as  certainly  when  there 
i»  no  fracture  at  all,  but  onlv  a  caries,  a  necrosis,  or  a  simple  bony  or 
periosteal  inflammation ;  and  whilst  it  is  doubtless  true  that  in  fractures 
it  sometimes  renders  valuable  aid  to  the  surgeon,  it  is  equally  true 
that  it  often  proves  a  source  of  hindrance. 

From  these  remarks  I  choose  to  except  fractures  occurring  in  chil- 
dren, in  relation  to  which  the  observations  are  not  yet  sufficiently 
numerous  to  determine  absolutely  the  laws  of  repair.  If,  however,  I 
were  to  venture  an  opinion  based  upon  a  few  examinations,  I  should 
say  that  in  children  we  may  accept  with  but  little  qualification  the 
doctrine  of  Dupuytren  as  already  explained. 

Dupuytren,  in  determining  the  limits  of  his  "  third"  period,  or  of 
that  in  which  a  provisional  callus  is  formed  of  suflBcient  strength  to 
support  the  fragments,  has  given  what  has  been  usually  quoted  as  the 
natural  period  within  which  bones  may  be  said  to  be  united,  that  is, 
"  from  the  twentieth  or  twenty-fifth  day,  to  the  thirtieth,  fortieth,  or 
sixtieth."  But  this  depends  so  much  upon  the  age  of  the  patient,  his 
general  condition  of  health,  the  condition  and  position  of  the  broken 
ends,  as  well  as  upon  the  bone  itself,  and  the  point  at  which  it  is 
broken,  with  many  other  circumstances,  that  it  would  be  unsafe  to 
establish  any  absolute  laws  in  reference  to  this  point. 

In  very  earlv  infancy,  union  is  accomplished  in  half  the  time  re- 
quired in  adult  life,  and  it  is  generally  thought  to  be  still  more  re- 
tarded in  advanced  age,  but  Malgaigne  has  not  found  this  latter 
observation  confirmed  by  his  own  experience.    Various  constitutional 
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causes,  as  we  shall  hereafter  explain  more  fully,  retard  bony  union, 
liotion,  also,  sometimes  delays  coDsolidation :  fragments  wliicb  are 
overlapped  do  not  unite  as  speedily  as  those  which  are  placed  end  to 
end,  and  otlier  complications  interfere  in  a  similar  manner,  such  a* 
lesions  of  nerves,  of  bloodvessels,  comminution  of  the  bone,  the  inter- 
position between  the  ends  of  the  fragments  of  a  blood-clot»  a  portion 
of  muscular,  tendinous,  or  other  tissue,  &c.  It  is  affirmed*  moreover, 
that  in  general  the  bones  of  the  lower  extremities,  independently  of 
their  size,  unite  more  slowly  than  the  bones  of  the  upper  extremities. 

Epiphyses,  when  separated,  unite  by  the  same  process  as  fractures  of 
the  bone.  It  is  affirmed,  however,  that,  when  certain  epiphyses  unite 
with  much  displacement,  the  shafts  from  which  they  have  been  sepa- 
rated cease  to  grow,  and  the  limb  becomes  atrophied. 

For  a  more  complete  consideration  of  the  causes  which  retard  the 
union  of  bones,  I  beg  to  refer  the  reader  to  the  chapter  oa  "  Delayed 
Union,  and  Kon-Union  of  Bones." 
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CHAPTER  V. 

GENERAL  TREATMENT  OF  FRACTUBES. 

All  that  has  been  said  in  relation  to  the  propriety  of  handling  a 
broken  limb  gently  when  the  surgeon  is  examining  the  position  and 
character  of  the  fracture,  is  equally  applicable  to  the  lifting  and  trans- 
porting of  the  patient  to  his  bed,  to  the  removal  of  the  clothing,  and 
to  the  general  managenient  of  the  limb  before  it  is  dressed.  Kude  or 
awkward  manipulations,  by  which  needless  pain  is  inflicted,  are  not 
simply  acts  of  wanton  cruelty,  but  they  are  sources,  and  I  think  I  may 
say  frequent  sources,  of  inflammation,  suppuration,  and  gangrene. 
Here,  as  in  all  the  subsequent  handlings,  everything  should  be  dond 
slowly,  thoughtfully,  and  systematically.  Yet  it  is  difficult  to  state 
the  precise  manner  in  which  the  surgeon  ought  to  proceed.  Much 
will  depend  upon  the  circumstances  of  the  case,  something  upon  one's 
natural  tact,  and  upon  the  amount  of  experience,  but  more,  I  think, 
upon  natural  kindness  of  hearty  and  social  education.  The  man  of 
refinement  and  sensibilitj^  will  know  instinctively  how  to  proceed, 
and  needs  no  instruction.  They  who  lack  these  qualities  can  never 
learn,  and  it  would  be  quite  useless  to  undertake  to  teach  them.  I 
sincerely  wish  such  men  as  these  latter  would  find  some  more  suitable 
employment  than  the  practice  of  a  humane  art. 

Nearly  all  fractures  present  three  principal  indications  of  treatment, 
namely :  to  restore  the  fragments  to  place  as  completely  as  possible ;  to 
maintain  them  in  place;  and  to  prevent  or  to  control  inflammation, 
spasms,  and  other  accidents. 

It  ought  to  be  regarded  as  a  rule,  liable  only  to  rare  exceptions, 
that  broken  bones  should  be  restored  to  place,  or  to  the  position  in 
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which  we  hope  to  maintain  them,  as  soon  as  possible  after  the  occur- 
rence of  the  accident.  If  the  patient  is  seen  within  the  first  few  hours, 
or  before  much  swelling  has  taken  place,  we  scarcely  know  the  cir- 
cumstance which  would  warrant  an  omission  to  adjust  the  fragments 
either  end  to  end  or  side  by  side,  as  the  one  or  the  other  might  be 
found  to  be  practicable.  We  have  before  suflSciently  explained  the 
general  impossibility  of  again  restoring  to  place,  end  to  end,  and  fibre 
to  fibre,  fragments  which  have  been  made  to  override.  We  are  there- 
fore in  no  danger  of  being  understood  to  say  that  bones  should  in  all 
cases  be  immediately  "  set,"  in  the  popular  sense  of  this  term.  They 
ought  to  be  "set,"  no  doubt,  if  this  can  be  accomplished  through  the 
application  of  a  prudent  amount  of  force;  but  if  they  cannot  be  thus 
placed  end  to  end,  they  may  at  least  be  laid  in  such  a  manner  side  by 
side  as  to  restore,  in  some  measure,  the  natural  axis  of  the  limb,  and 
prevent  the  points  of  the  bone  from  pressing  unnecessarily  into  the 
flesh. 

Experience  has  indeed  furnished  us  with  four  or  five  v«ry  good 
reasons  why  broken  bones  should  be  reduced  as  soon  as  possible. 
When  the  injury  is  recent,  the  muscles  offer  less  resistance;  their 
resistance  being  increased  after  a  time  not  only  by  the  reaction  which 
ensues  upon  the  shock,  but  also  by  actual  adhesion  between  their 
fibres ;  effusions  distend  both  the  muscles  and  the  skin,  and  compel 
the  limb  to  shorten ;  the  constant  goading  of  the  flesh  by  the  sharp 
points  of  the  broken  bones  increases  the  muscular  contractions;  the 
patient  will  submit  readily  to  manipulation  and  extension  at  first,  but 
after  the  lapse  of  a  few  days,  it  is  very  seldom  that  he  will  permit  the 
limb  to  be  in  any  manner  disturbed,  even  if  he  is  assured  that  his 
refusal  entails  upon  him  a  great  deformity.  If  it  is  true  that  no  callus 
or  bony  structure  is  deposited  earlier  than  the  seventh  or  tenth  day, 
it  is  also  true  that  the  renewed  attempt  to  adjust  the  bones  at  this 
period,  bv  chafing  and  tearing  again  the  tissues,  reduces  the  fracture, 
in  some  degree,  to  the  same  condition  in .  which  it  was  at  first,  and, 
consequently,  the  time  which  has  elapsed,  or,  at  least,  a  portion  of  it, 
may  be  regarded  as  lost. 

We  cannot,  therefore,  understand  the  argument  by  which  Brom- 
field.  South,  and  a  few  other  surgeons  have  persuaded  themselves 
that  reduction  should  never  be  attempted  before  the  third  or  fourth 
day;  nor,  indeed,  do  we  fully  appreciate  the  refinement  which  Mal- 
gaigne  has  given  to  this  question  in  itself  so  simple.  To  aflBrm  that 
we  ought  not  to  reduce  the  bones  to  their  original  positions  during 
the  period  of  intense  inflammation,  or  of  great  swelling,  or  while  the 
muscles  are  acting  spasmodically,  is  only  to  affirm  that  we  may  not 
do  what  is  impossible ;  and  the  attempt  to  do  which,  therefore,  can 
only  be  mischievous ;  but  to  authorize  their  restoration  to  a  better 
position,  by  such  manipulation,  extension,  and  lateral  support  as  they 
may  comfortably  bear,  is  warrantable  under  any  circumstances.  The 
practice  is  not  only  defensible  but  imperative,  and  we  do  not  think 
any  really  sound  and  practical  surgeon  ever  intended  to  teach  the 
contrary.  We  say  still,  if  bones  can  be  easily  reduced,  or  the  position 
of  the  fragments  improved  at  any  moment  or  under  any  circumstances, 
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it  ought  to  be  done ;  and  if  we  fail 
in  accomplishing  all  that  we  wish 
to  do  in  the  first  instance,  we  mast 
remain  incessantly  watchful  to 
seize  the  earliest  opportunity 
which  presents,  to  complete  the 
adjustment.  No  doubt  our  efforts 
will  prove  fruitless  very  much  in 
proportion  to  the  amount  of  swell- 
ing, inflammation,  or  muscular 
spasm  which  exists,  and  also  in 
proportion  to  the  time  which  has 
elapsed,  but  this  will  not  excuse 
us  for  omitting  to  do  all  which  the 
circumstances  permit. 
It  has  been  the  practice  of  most  surgeons,  for  a  long  period,  to  cover 
the  broken  limb  with  some  form  of  a  bandage  or  roller  before  apply- 
ing the  lateral  splints. 

Of  these  primary  dressings  there  are  two  principal  varieties :  first, 
the  "roller,*'  or  simple  banaage,  applied  to  the  limb  in  circular  and 
reversed  turns;  and,  second,  the  '* many-tailed  bandage,"  consisting  of 
a  piece  of  muslin,  or  other  cloth,  torn  down  from  each  side  into  a 
suitable  number  of  strips,  leaving  the  centre,  which  is  to  be  applied 
to  the  back  of  the  limb,  entire. 

A  modification  of  this  latter  bandage  consists  of  a  number  of  separate 
strips,  so  laid  upon  one  another,  commencing  from  above,  as  that  each 
strip  shall  overlap  the  other  by  one>third  or  one-half  of  its  breadth. 
This  is  called  the  bandage  of  Scultetus,  and  it  possesses  one  advantage 
over  the  many-tailed  bandage  just  described,  especially  in  the  case  of 
compound  fractures,  in  the  facility  vrith  which  each  separate  piece 
may  be  removed  and  another  substituted.  Some  surgeons  prefer  to 
form  the  banda^  of  separate  strips,  and  having  overlaid  them  in  the 
manner  directed,  to  unite  them  again  into  one  by  running  a  thread 
through  the  whole  mass  along  the  centre. 

Whichever  of  these  several  varieties  of  strips  are  employed,  the 
mode  of  applying  them  is  the  same.    They  are  folded  alternately 
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around  the  limb,  being  made  to  overlap  and  cross  upon  each  other  in 
front,  and  only  the  last  strip  or  two  is  fastened  with  a  pin. 


Fig.  7. 


Pig.  8. 


Application  of  the  manj-talled  bandage. 


Bandage  of  Seoltetaa. 


The  object  proposed  in  the  use  of  the  roller  or  of  the  many-tailed 
bandage  is  twofold :  first,  to  compress  and  support  the  musclen,  by 
which  their  tendency  to  contraction  is  in  some  measure  controlled ; 
and  second,  to  protect  the  limb  against  the  direct  pressure  of  the  side 
splints. 

A  moment's  consideration  will  convince  us  that  the  first  of  these 
objects  is  in  most  cases  fully  attained  by  the  lateral  splints  themselves, 
and  by  the  bandages  by  which  they  are  retained  in  place ;  and  that 
the  second  can  be  as  well  accomplished  by  a  single  fold  of  cloth,  or  by 
the  compresses,  which  ought  generally,  even  when  the  roller  is  used, 
to  underlie  the  splints.  Nevertheless  we  should  hardly  feel  authorized 
to  reject  these  primary  dressings  solely  because  the  splints  and  com- 
presses furnish  a  convenient  substitute,  especially  since  we  are  com- 
pelled to  admit  that  they  are  occasionally  useful,  unless  objections  of  a 
more  serious  nature  could  be  brought  against  them.  Unfortunately 
this  latter  supposition  is  actually  true.  By  ligating  the  limb  com- 
pletely, leaving  no  point  of  the  tegumentary  surface  to  which  the 
pressure  is  not  applied,  they  too  often  occasion  congestion,  inflamma- 
tion, and  gangrene.  It  is  not  until  lately  that  the  attention  of  surgeons 
has  been  sufficiently  called  to  this  subject;  but  the  records  of  surgery 
are  to-day  filled  with  these  terrible  accidents,  formerly  attributed  to 
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the  original  injury  or  to  the  splints  themselves,  but  now  understood 
to  be  plainly  traceable  to  the  too  common  employment  of  the  primary 
bandage.  The  roller  is  by  far  the  most  dangerous  dressing  of  the  two, 
since  it  does  not  yield  to  the  swelling  so  readily  as  the  bandage  of 
strips,  and  it  is  more  objectionable  also  on  account  of  the  inconve- 
nience of  applying  and  removing  it ;  but  even  the  bandage  of  strips 
may  be  so  confined  as  to  produce  the  same  consequences^  as  I  hav6 
myself  seen  in  more  than  one  instance.  It  is  also  all  the  more  dan- 
gerous in  the  hands  of  the  inexperienced  surgeon,  because  he  feels 
a  confidence  that  it  will  not  cause  ligation. 

Except  in  rare  cases  and  for  especial  reasons,  which  we  shall  attempt 
to  indicate  in  their  appropriate  places,  we  cannot  recommend  the  em- 
ployment of  any  kind  of  bandages  next  to  the  skin. 

In  order  to  fulfil  the  second  indication,  namely,  to  maintain  the 
fragments  in  place,  we  employ  usually  what  are  called  short,  side,  or 
coaptation  splints,  and  long  or  extending  splints,  or  the  weight  and 
pulley. 

Side  splints  may  be  constructed  from  various  materials,  according  to 
the  size  and  circumstances  of  the  limb,  or  according  to  the  convenience 
of  the  surgeon ;  and  as  the  surgeon  cannot  be  expected  to  have*  always 
on  hand,  at  the  bedside  of  the  patient,  such  splints  as  he  might  prefer 
to  use,  it  is  well  for  him  to  understand  how  to  avail  himself  of  such 
materials  as  may  be  within  his  reach,  in  order  that  he  may  make  the 
most  of  his  sometimes  imperfect  resources. 

Lead,  sheet  iron,  zinc,  and  other  metals  have  been  occasionally  em- 
ployed, but  especially  tin  and  copper,  which  possess  all  of  the  requisite 
firmness  and  malleability  to  allow  them  to  be  hammered  and  thus 
moulded  to  the  limb.  In  general,  however,  they  are  unnecessarily 
heavy,  and  demand  too  much  labor  to  be  wrought  into  shape.  I  have 
sometimes  employed  tin  splints  perforated  with  large  fenestrae  to 
diminish  their  weight  and  increase  their  flexibility,  and  found  them 
to  answer  an  excellent  purpose.  The  light  perforated  zinc  splints, 
introduced  into  the  U.  S.  Army  by  the  Sanitary  Commission,  through 
the  agency  of  Dr.  E.  Harris,  of  New  York,  were  found  exceedingly 
useful. 

Iron  wire  splints,  made  from  wire  cloth  or  coarse  gauze,  were  first 
publicly  mentioned,  so  far  as  I  can  learn,  in  a  communication  to  the 
Memphis  Medical  Recorder,  made  by  Dr.  J.  C.  Nott,  of  Mobile ;  but  they 
have  been  brought  more  particularly  into  notice,  and  their  construction 
perfected  by  Louis  Bauer,  of  New  York.^  These  splints  are  moulded 
upon  "  gypsum  or  wooden  casts,"  of  difierent  sizes,  and  surrounded  with 
a  stout  iron  wire  frame  in  order  to  give  them  the  requisite  degree  of 
firmness,  and  to  preserve  their  forms ;  after  which  they  are  tinned  by 
galvanism,  and  varnished,  to  prevent  them  from  becoming  rusted. 
When  applied,  Dr.  Bauer  recommends  that  they  shall  be  filled  with 
loose  cotton,  and  that  they  shall  be  held  in  place  by  rollers.  It  is 
claimed  for  these  splints  that  they  are  light,  flexible,  permeable  to  air 
and  to  the  perspiration,  and  that  they  permit  the  application  of  cool- 
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ing  lotions  without  impairing  their  firmness ;  the  last  of  which  is  a 

Duality  of  questionable  value,  since  lotions  applied  to  permanent 
reasings  of  any  kind  are  only  warm  fomentations,  and  do  not,  there- 
fore, in  this  respect  serve  the  purpose  for  which  they  were  intended ; 
besides  that  they  render  the  skin  tender,  and  disposed  to  vesicate, 
they  give  rise  to  a  sensation  of  scalding,  which  is  sometimes  almost 
intolerable;  they  soak  into  the  bed,  and  in  many  other  ways  render 
the  patients  uncomfortable.  Cooling  lotions  are  only  applicable  where 
the  dressings  are  open,  loose,  and  temporary. 

The  same  objections  hold  also  to  this  as  to  all  other  forms  of 
moulded  metallic  or  carved  wooden  splint,  namely,  that  they  seldom 
exactly  fit  the  limb,  even  when  the  supply  of  assorted  sizes  is  com- 
plete, and  that  they  are  not  sufficiently  flexible  to  adapt  themselves 
to  anything  but  the  slightest  irregularity  of  surface.  They  are  not, 
however,  without  merit,  and  they  deserve  at  least  a  qualified  recom- 
mendation in  many  cases.  I  shall  refer  to  them  again  when  speaking 
of  fractures  of  the  thigh  and  leg. 

Horn  and  whalebone  may  be  employed  in  thin  plates,  or  in  the  form 
of  narrow  strips  quilted  into  cloth ;  but  they  are  expensive  and  pos- 
sess no  special  value  except  in  an  emergency.  Eeeds,  the  coarse  rank 
grass  which  grows  in  swamps,  flags,  willow  branches,  and  unbroken 
wheat  straw,  may  be  quilted  between  two  thicknesses  of  cloth  in  the 
same  manner,  and  form  very  excellent  temporary  splints.  I  have 
especially  found  it  convenient  to  use  wheat  straw  in  the  form  of  junks. 
Gathering  up  a  bundle  of  unbroken  straws  of  the  size  of  my  arm,  I 
roll  them  snugly  in  a  broad  piece  of  cotton  cloth,  cut  ofiF  the  projecting 
ends,  and  then  stitch  up  the  cloth  neatly.  We  have  thus  a  splint  of 
considerable  firmness,  and  one  which  is  cool  and  especially  adapted 
to  the  summer,  allowing  the  perspiration  to  evaporate  freely.  Straw 
splints  were  employed  sometimes  by  Ambrose  Pare,  by  J.  L.  Petit, 
Larrey,  and  I  have  several  times  seen  them  in  the  wards  of  certain 
European  hospitals,  although  I  am  unable  now  to  say  under  whose 
direction.  Mr.  Tuffnell,  of  Dublin,  has  especially  recommended  them 
in  the  form  of  junks.* 

Wooden  splints,  made  of  pine,  willow,  white  or  linden  wood,  or  of 
some  other  light  and  easily  wrought  timber,  are  probably  of  more 
universal  application,  and  possess  greater  intrinsic  value  than  splints 
constructed  from  any  other  material ;  but  I  wish  at  once,  and  for  all, 
to  disclaim  any  intention  of  giving  even  a  qualified  approval  of  any 
of  those  carved,  polished,  and  generally  patented  wooden  splints,  which 
are  manufactured  and  sold  by  clever  mechanics,  and  which  one  may 
see  suspended  in  almost  every  doctor's  office,  whether  in  the  city  or 
in  the  country.  Constructed  with  grooves  and  ridges,  and  variously 
inclined  planes,  for  the  avowed  purpose  of  meeting  a  multitude  of 
indications,  such  as  to  protect  a  condyle,  to  press  between  parallel 
bones,  to  follow  the  subsidence  of  a  muscular  swelling,  &c.,  they  never 
meet  exactly  a  single  one  of  these  indications,  whilst  they  seldom  fail 
to  defeat  some  other  indication  of  equal  importance.     They  deceive 
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especially  the  inexperienced  surgeon  into  the  belief  that  he  has  in  the 
splint  itself  a  provision  for  all  these  wants,  and  consequently  lead  him 
to  neglect  those  useful  precautions  which  he  would  otherwise  have 
adopted. 

If  carved  wooden  splints  are  employed,  they  ought  to  be  made 
especially  for  the  case  under  treatment  But  this  requires  time  and 
some  more  mechanical  skill  than  can  always  be  commanded;  and  when 
accurately  fitted,  it  is  quite  probable  that  the  subsidence  or  increase 
o^  the  swelling  will,  within  the  next  forty-eight  hours,  render  some 
change  in  the  form  of  the  splint  necessary,  or  compel  the  surgeon  to 
throw  it  aside. 

We  much  prefer  to  use  plain,  straight  strips  of  wood,  of  the  requisite 
width  and  length,  which  may  be  cut  at  any  moment  from  a  shingle  or 
a  thin  piece  of  board. 

In  order  that  these  splints  may  adapt  themselves  to  the  inequalities 
of  the  limb,  and  properly  support  the  fragments,  they  may  be  under- 
laid with  pads  or  junks  of  a  suitable  thickness;  or,  what  is  still  better, 
they  may  be  covered  with  a  muslin  sack,  open  at  both  ends,  into 
which,  and  on  the  side  of  the  splint  which  is  to  be  placed  against  the 
limb,  bran^  wool»  cotton  batting,  or  curled  hair  may  be  pressed,  untit 
it  is  made  to  fit  accurately,  I  generally  prefer  cotton  batting,  B 
is  liable  to  get  displaced,  and  curled  hair  does  not  pack  firmly  enougl 
When  the  sack  is  sufficiently  filled,  the  two  ends  must  be  stitched 
This  mode  of  constructing  the  splint  is  simple  and  easy  of  accomplish 
ment;  the  splint  can  be  fitted  Yery  accurately;  the  pad  never  becomes 
displaced;  and  when  the  bandages  are  applied,  they  may  be  pinned  or 
pwed  to  the  cover  in  such  a  way  that  they  shall  not  slide  or  loosen. 

If  pads  are  employed  separate  from  the  splint — and  for  this  purpose, 
also,  I  generally  prefer  the  cotton  batting — they  ought  to  be  made  and 
fitted  with  the  same  care,  and  neatly  stitched  together  at  their  ends, 
rather  than  pinned.  Cotton  batting  laid  loosely  next  to  the  skin,  or 
underneath  the  splints  at  any  point,  will  not  keep  its  place  so  well  as 
when  it  is  inclosed  in  covers — it  is  more  liable  to  get  into  knots,  and 
it  has  altogether  a  slovenly  appearance.  The  pads  may  be  stitched 
to  the  roller,  and  in  this  way  secured  eflfectually  in  place,  but  loose 
cotton  is  subject  to  no  control. 

When  I  speak  of  pads,  it  must  not  be  understood  that  I  intend  to 
recommend  them  for  compresses,  or  for  the  purpose  of  pressing  frag- 
ments into  place.  Nothing  could  bo  a  greater  source  of  mischief  in 
the  dressing  of  a  broken  limb.  I  have  only  directed  their  emplo/- 
ment  as  a  means  of  adaptation^  and  to  protect  the  skin  againat  thfl 
direct  pressure  of  the  splint. 

Dn  Jacobs,  of  Dublin,  says  that  he  has  seen  an  excellent  splint  made 
from  the  *'  fresh  bark  of  a  tree  taken  ofl"  while  the  sap  is  rising.**  "  It 
fits  admirably,"  says  Dr.  Jacobs,  "just  tike  pasteboard  soaked  in  water."* 
Dr,  C  C.  Jewett,  of  the  20%h  Mass,  Vols.,  recommends  for  the  same 
purpose  the  bark  of  the  liriodendron,  or  tulip  tree. 

Undressed  sole-leather,  out  into  shape  and  soaked  a  few  minutes  in 
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water,  adapts  itself  easily  to  the  limb  and  is  sufficiently  firm.  It  is 
especially  applicable  to  fractares  of  the  larger  limbs.  At  Bellevue 
Hospital  it  has  of  late  taken  the  place  of  almost  all  other  materials. 

A  splint  is  also  occasionally  made  of  thin  calf  skin  veneered  with 
some  light  timber,  such  as  linden  or  white  wood,  the  latter  being  sub- 
sequenfly  split  into  strips  of  from  half  an  inch  to 
one  inch  in  width,  so  as  to  combine  a  certain  degree  ^g«  ^• 

of  flexibility  with  the  requisite  firmness. 

The  Turks  use,  according  to  Sedillot,  in  a  similar 
manner,  the  "  nervures"  of  palm  laid  upon  sheep-' 
skin  and  fastened  with  wooden  thongs*/  and  Dr. 
Packard  mentions  that  he  has  seen  narrow  slips  of 
some  light  wood  glued  in  the  same  way  upon  soft 
pieces  of  buckskin,  and  then  fastened  together  with 
two  strips  of  buckskin,  which  were  also  glued  to 

the  splints.'  wood  and  leather  epUnt. 

C!ommon,  unpolished  pasteboard,  cardboard,  or 
the  stout  millboard  used  by  bookbinders,  constitute  invaluable  do- 
mestic resorts,  since  they  can  generally  be  found  in  the  house  of  the 
patient ;  and  if  in  no  other  way,  pasteboard  may  generally  be  had  at 
the  expense  of  some  paper  box  or  of  the  loose  cover  of  some  old  book. 
For  small  bones,  the  thinner  sheets  afford  a  sufficient  support ;  but  for 
large  bones  the  thick  binders'  board  is  necessary.  In  preparing  the 
latter  for  use,  it  ought  to  be  moistened  with  water ;  but  if  soaked  too 
much  it  will  separate  and  fall  into  pieces,  or  lose  its  firmness  when  dry, 
in  consequence  of  having  parted  with  some  of  its  paste.  This  splint 
may  be  applied  to  the  limb  without  the  interposition  of  anything  but 
a  few  folds  of  muslin  cloth, .or  a  piece  of  flannel ;  or  we  may  use  instead 
a  single  sheet  of  cotton  wadding.  It  must  be  bound  to  the  limb  by 
the  roller  while  it  is  moist,  and  as  it  dries  speedily  it  forms  a  smooth, 
firm,  and  reliable  splint. 

Felt,  made  of  wool  saturated  with  gum  shellac,  and  pressed  into 
sheets,  makes  an  excellent  moulding  tablet  for  splints.  This  may  be 
obtained  at  any  hat  manufactory.  They  are  now  manufactured,  and 
moulded  into  a  great  variety  of  forms  by  Dr.  David  Ahls,  at  York, 
Pennsylvania.  A  much  cheaper  material,  however,  and  which  has 
nearly  all  of  the  qualities  of  the  real  felt,  may  be  made  from  old 
pieces  of  broadcloth,  or  from  any  similar  closely  woven  texture,  by 
saturating  it  thoroughly  with  gum  shellac,  the  gum  being  dissolved  in 
alcohol  in  the  proportions  of  one  pound  of  the  former  to  two  quarts 
of  the  latter.  Thus  prepared,  it  is  to  be  spread  upon  both  surfaces  of 
the  cloth  with  a  common  paint  brush.  When  this  first  coat  is  well 
dried  by  suspending  the  cloth  where  the  air  will  have  free  access  to 
both  surfaces,  a  second  must  be  spread  upon  one  of  the  surfaces ;  and 
then  a  third ;  the  cloth  being  allowed  to  ary  after  each  successive  coat. 
Finally,  the  sheet  is  to  be  folded  upon  itself,  so  as  to  bring  the  most 
thickly  covered  surfaces  together,  and  pressed  with  a  hot  flat. 

»  Amer.  Journ.  Med.  Sci.,  vol.  xxli!.,  Feb.  1P39,  p.  481. 
*  Packard's  edition  of  Malgaigne,  vol.  i.  p.  173. 
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If  it  is  necessary  to  have  greater  strengtb,  more  gum  may  be  laid  J 
upon  the  cloth,  and  it  may  be  again  folded  and  pressed. 

When  used,  it  is  to  be  dipped  into  boiling  water  or  held  near  the 
fire  until  it  becomes  Hexible*     It  hardens  very  rapidly  in  cooling,  and 
demands,  therefore*  some  quickness  in  its  application :  but  once  ap-J 
plied  and  fitted,  it  forms  a  hard  but  smooth  splint  well  adapted  for  all 
the  purposes  for  which  it  is  designed. 

It  is  well  to  mention,  if  one  wishes  to  keep  any  portion  of  the  sola* 
tion  which  is  not  used,  that  in  order  to  prevent  evaporation  the  reesA 
in  which  it  is  contained  must  be  closely  covered. 

I  have  used  this  material  for  many  years,  l>oth  in  hospital  and  pri- 
vate practice,  and  I  can  safely  recommend  it  for  all  cases  in  which 
splints  are  required.     The  principal  objection  to  all  of  those  forms  of  j 
splints  which  contain  gum  shellac    is,  that  they  harden  so  rapidljj 
after  being  made  flexible  by  exposure  to  heat,  that  it  is  often  foan 
difficult  to  give  them  an  accurate  mould  to  the  limb. 

Dr.  Jacobs  says  he  has  sometimes  found  an  old  hat  to  furnish  a  very 
efficient  splint  in  the  small  fractures  of  children* 

It  has  been  objected  to  the  felt  splint  occiisionally,  that  it  is  im{>er 
vious  to  air  and  moisture,  and  that  it  confines  the  insensible  perspir 
tion ;  an  objection  which  may  be  obviated  in  some  measure  by  rabbiE 
the  surface  which  ia  to  be  laid  against  the  limb,  with  pumice-ston 
until  it  is  roughened  or  until  a  short  nap  is  raised*     But  as  I  nevef^ 
use  splints  of  any  kind  without  underlaying  them  with  compresses 
which  act  sufficiently  as  absorbents,  I  have  never  been  aware  of  any 
inconvenience  from  this  source. 

Within  a  few  years,  sheets  of  gutta  percha  have  been  brought  into 
the  market,  varying  in  thickness  from  one-sixteenth  to  one-quarter  of 
an  inch:  the  use  of  which  for  side  splints,  was  first  suggested  and  prac- 
tised by  Oxley,  of  Singapore.  For  fractures  of  the  thigh,  and  for  the 
large  bones  generally,  I  prefer  a  thickness  of  about  one  sixth  or  one- 
fifth  of  an  inch;  but  for  the  fingers  or  toes,  it  need  not  be  more  than 
one-sixteenth  of  an  inch  in  thickness.  In  its  natural  state,  and  at  the 
ordinary  temperature  of  the  body,  it  is  nearly  as  hard  and  as  inflexible 
as  bone;  but  when  immersed  in  hot  water  it  almost  immediately 
softens,  and  would  become  too  soft  to  be  conveniently  handled  unles^H 
soon  removed-  It  can  therefore  be  adapted  to  any  surface,  howeve^B 
irregular,  and  its  form  may  be  changed  as  often  as  may  be  necessary. 
It  does  not  harden  as  rapidly  as  felt,  and  it  possesses,  therefore,  in  this 
respect  an  advantage,  since  it  allows  the  surgeon  more  time  for  adjust- 
ment; while,  on  the  other  hand,  it  hardens  much  more  rapidly  than 
either  starch,  paste,  or  dextrine.  Ten  or  twenty  minutes  is  all  the 
time  usually  required  for  gutta  percha  to  acquire  that  degree  of  firm- 
ness which  will  prevent  it  from  yielding  under  the  pressure  of  4^ 
bandage.  fl 

To  use  it  skilfully  requires  some  experience,  and  I  have  known 
surgeons  to  reject  it  after  a  single  trial;  but  by  those  who  have  ac- 
quired the  necessary  skill  it  is  generally  regarded  as  an  invaluable 
resource. 

When  constructing  from  this  material  a  thigh  splint,  we  should 
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order  a  very  large  tin  pan,  or  some  open,  flat  tray,  in  wHich  we  may 
lay  the  splint  at  full  length.  If  the  splint  is  required  to  be  twelve 
inches  long,  and  six  inches  wide,  we  must  cut  it  about  sixteen  inches 
long  by  eight  wide,  so  as  to  allow  for  the  contraction  which  always 
takes  place  more  or  less  when  the  hot  water  is  applied.  It  is  then  to 
be  laid  upon  a  sheet  of  cotton  cloth  of  more  than  twice  the  width  of 
the  splint,  in  order  that  the  cloth  may  envelop  it  completely  when  it  is 
folded  upon  it;  and  the  cloth  should  be  enough  longer  than  the  splint 
to  enable  us  to  handle  and  lift  it  by  the  two  ends  without  immersing 
our  fingers  in  the  hot  water.  Beside,  if  the  gum  is  tiot  thus  covered 
and  supported,  it  will  adhere  to  the  vessel,  to  the  fingers,  to  the  surface 
of  the  limb,  and  indeed  to  whatever  else  it  comes  in  contact  with ;  it 
may  even  fall  to  pieces,  or  become  very  much  stretched  and  distorted 
by  its  own  weight.  The  cloth  cover  will  generally  adhere  to  the  splint, 
and  may  be  permitted  to  remain  upon  it  permanently. 

Place  the  splint,  thus  covered,  in  the  basin,  and  pour  on  the  water 
slowly.  As  soon  as  it  is  sufficiently  softened,  lay  it  over  the  limb, 
moulding  it  carefully  with  the  hands,  or  by  pressing  it  against  the 
limb  with  a  pillow.  If  it  does  not  harden  rapidly  enough,  this  process 
may  be  hastened  by  sponging  the  outer  surface  with  cold  water;  and 
as  soon  as  it  has  acquired  sufficient  firmness  to  support  itself  it  may 
be  removed  and  immersed  in  a  pail  of  cold  water  or  placed  under  a 
hydrant;  after  this,  it  is  to  be  neatly  trimmed  and  wiped  dry,  when  it 
is  ready  for  use. 

When  gutta  percha  remains  a  long  time  exposed  to  the  air,  it 
gradually  oxidizes,  its  colour  becomes  darker,  it  loses  its  tenacity  and 
flexibility.  This  may  be  prevented  by  keeping  it  constantly  immersed 
in  cold  water. 

The  same  objection  has  been  made  also  to  gutta  percha  which  is 
occasionally  made  to  felt,  namely,  that  it  confines  the  perspiration,  but 
to  this  we  have  already  sufficiently  replied. 

There  is  scarcely  any  fracture  demanding  the  use  of  a  splint  in 
which  I  have  not  demonstrated  its  utility,  but  it  is  especially  valuable, 
as  I  shall  have  occasion  to  mention  again,  as  an  interdental  splint  in 
fractures  of  the  jaw,  and  as  a  moulding  tablet  in  all  fractures  occur- 
ring in  the  vicinity  of  joints. 

Sheets  of  gutta  percha  of  any  required  thickness  may  be  obtained 
in  this  city,  of  Mr.  Samuel  C.  Bishop,  the  manufacturer,  at  115  Liberty 
Street.  One  pound  will  make  about  four  thigh  splints :  the  present 
price  is  about  one  dollar  fifty  cents  per  pound. 

Benjamin  Welch,  of  Lakeville,  Conn.,  has  contrived  a  very  ingenious 
application  of  gutta  percha  to  the  purposes  of  a  splint,  by  veneering 
a  thin  plate  of  the  gum  with  equally  thin  plates  of  elastic  wood.  The 
veneering  is  laid  upon  both  sides,  and  then  it  is  pressed  into  form  in 
moulds.  The  elasticity  of  the  wood,  together  with  the  plasticity  of 
the  gum,  enables  the  surgeon  to  change  its  form  somewhat  at  pleasure, 
by  dipping  it  into  hot  water. 

Its  form  cannot,  however,  be  changed  to  any  great  extent,  and  by 
frequent  immersion  in  hot  water  the  veneering  is  apt  to  loosen  from 
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Fig.  10. 
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the  gutta  percha.    Nevertheless  it  is  a  most  excellent  splint,  ai 

very  many  respects  it  is  superior  to  frni 
of  the  carved  wooden  splints  which  we 
have  ever  seen. 

The  moulding  tablet  of  Alfred  Smeci 
comj:>osed  of  gum  Arabic  and  whitiag, 
spread  upon  cloth/  has  nothing  special 
to  recommend  it,  anv  more  than  the 
cloth  splinta,  bardenea  with  the  whites 
of  eggs  and  flour,  used  by  Larrey* 
Starch  and  alum^  glue,  pitch,  and  va ' 
ous  other  materials  of  a  similar  characi 
deserve  only  to  be  mentioned  as  bavin 
been  occasionally  employed,  but  which 
have  never  succeeded  in  securing  for 
themselves  the  confidence  of  surgeons. 
In  1834,  Seutin,  of  Brussels,  intro- 
duced the  use  of  starch  as  a  means  of 
hardening  the  bandages;  his  method  of 
using  which  is  essentially  as  follows: 
dry  roller  is  first  applied  to  the  sk 
and  then  smeared  with  starch;  all 
the  bony  prominences  and  irregularitii 
of  the  limb  are  filled  up  or  covered  wii 
cotton  batting,  charpie,  down,  etc.;  stri 
of  pasteboanl,  or  of  binders^  boa: 
moistened  and  covered  also  with  starcl 
are  now  laid  alongside  the  limb,  ov 
which  again  are  turned  io  succession 
one,  two,  or  three  layers  of  the  starched  roller;  the  number  of  rollei]^^ 
and  the  thickness  of  the  pasteboard  being  proportioned  to  the  size  il^M 
the  limb  or  to  the  required  strength  of  the  splint.  The  whole  is  com^^ 
pleted  by  starching  the  outside  of  the  last  bandage. 

This  dressing  will  generally  become  dry  within  from  thirty  to  fo: 
hours;  which  process  may  be  expedited  by  exposing  its  sides  as  mud 
as  possible  to  the  air,  or  by  the  application  of  artificial  beat  with  ba_ 
of  dry  sand,  or  with  hot  bricks.     As  a  temporary  support  until  the 
drying  is  completed,  some  surgeons  lay  n]ton  each  side  of  the  limb 
additional  splints,  securing  them  in  place  with  tapes. 

As  soon  as  the  bandages  are  dry  they  are  to  be  cut  along  the  fron 
to  a  sufficient  extent  to  permit  of  an  examination  of  the  limb,  an<l  thei 
closed  with  an  additional  roller.     For  the  purpose  of  opening  tb 
bandages  both  at  this  period  and  subsequently^  Scutin  uses  a  pair  of 
strong  scissors  or  pliers,  such  as  are  represented  in  Fig.  11. 

On  the  third  or  fourth  day,  or  as  soon  as  the  subsidence  of  the  swell- 
ing may  render  it  necessary,  the  bandages  should  be  cut  open  through 

*  Amen  Joum*  Med*  Bel.,  vol.  xxvi.  p.  220,  May,  1840 ;  from  London  Lancet,  Jan, 
2&,  1840. 

*  Amer.  Joum,  Mijd,  Sci.,  toU  ii.  p,  216,  May,  1828 ;  from  Journal  des  Progr^s,Tol.  If 


St&reb  b&fldage,  appHed  for  a  broken 
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their  whole  extent,  the  edges  pared  off  and  brought  together  again 
snugly  with  an  additional  roller. 


Pig.  11. 


8eatin*8  pliers. 

Erichsen,  who  uses  the  starch  bandage  in  all  fractures  and  from  the 
first  day,  advises  that  the  limb  shall  be  completely  enveloped  with 
cotton  wadding  before  the  first  roller  is  applied ;  in  consequence  of 
which  he  does  not  think  it  necessary  to  apply  the  first  roller  dry. 

Velpeau  prefers  dextrine  ("  British  gum")  a  kind  of  glue  or  jelly 
obtained  by  the  continued  action  of  diluted  sulphuric  acid  upon  starch 
at  the  boiling  point.  It  is  prepared  for  use  by  dissolving  it  in  alcohol 
or  tincture  of  camphor,  or  camphorated  brandy,  until  it  has  acquired 
about  the  consistence  of  honey ;  at  this  point  hot  water  should  be 
added,  reducing  its  consistence  to  that  of  thin  treacle,  when,  after  one 
or  two  minutes^  shaking,  it  is  ready  for  application.  According  to  F. 
D'Arcet,  the  proportions  most  favorable  to  the  drying  and  solidifying 
of  the  apparatus  are,  one  hundred  parts  of  dextrine,  sixty  of  cam- 
phorated brandy,  and  fifty  of  water.  Malgaigne,  to  whom  I  am  in- 
debted for  this  observation  of  D'Arcet,  says,  also,  in  a  note,  "  as  regards 
dextrine,  an  important  point  was  recently  brought  practically  under 
my  notice,  viz.,  that  as  sold  in  the  shops,  it  is  often  unfit  for  making 
an  agglutinative  mixture ;  it  forms  lumps  with  alcohol,  as  starch  does 
with  cold  water,  without  cohering;  and  twice  in  succession  I  have 
been  obliged  to  change  the  supply  at  the  Hopital  Saint  Antoine.  The 
dextrine  thus  deteriorated  is  whiter  and  less  saccharine ;  it  crepitates 
more  in  the  fingers ;  and  on  pouring  a  few  drops  of  tincture  of  iodine 
into  the  solution,  there  is  produced  a  violet  tint,  indicating  the  pre- 
sence of  fecula ;  while  true  dextrine,  treated  with  iodine,  gives  a  vinous 
red,  or  the  color  of  onion  peel." 

Velpeau  soaks  his  bandages  with  the  dextrine  before  applying  them, 
but  like  Seutin,  he  applies  his  first  roller  dry.  He  uses  but  one  band- 
age, which  he  carries  first  from  below  upwards  and  then  from  above 
downwards ;  and  he  rarely  thinks  it  necessary  to  employ  the  pasteboard 
as  a  collateral  support. 

For  myself  I  am  quite  as  much  in  the  habit  of  using  wheat  flour 
paste  as  either  starch  or  dextrine,  and  if  properly  made,  it  dries  about 
as  quickly  as  the  starch,  and  is  equally  as  firm. 

Whatever  material  is  used  in  the  construction  of  what  is  now  usually 
termed  the  "  immovable  apparatus,"  or,  as  Seutin  has  more  lately  called 
it,  the  "movable  immovable  apparatus"  ("  movo-amobile"),  in  reference 
to  his  practice  of  opening  it  at  an  early  period,  it  is  still  the  same 
apparatus  in  effect,  and  is  liable  to  the  same  judgment — a  judgment 
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whicb  we  shall  find  it  very  difficult  to  declare,  since,  from  the  day  in 
\vhich  this  practice  was  first  recommended  by  Seutin,  to  the  present 
moment,  it  haa  been  constantly  experiencing  the  most  extraordinary 
viciftsitndes  in  the  public  favor.  At  one  time,  and  by  the  most  ex- 
perienced surgeons,  extolled  as  a  method  unequalled  in  its  simplicity, 
efficiency,  and  safety,  and  at  another,  and  by  surgeons  of  equal  experi- 
ence, denounced  as  eminently  lacking  in  all  of  the  true  essentials  of 
an  apparatus  for  broken  limbs.  These  conflicting  opinions,  which  it  ia 
impossible  to  reconcile,  liave  nevertheless  some  foundation  in  truth* 
The  immovable  apparatus,  of  whatever  materials  constructed,  is  under 
some  circumstances  a  very  simple,  safe,  and  efficient  dressing,  while 
under  other  circnmstances  it  is,  as  we  think,  eminently  unsafe  and  ineffi- 
cient. Thus,  in  all  of  those  fractures  which  are  accompanied  with  such 
injury  to  the  soft  parts  as  to  render  subsequent  inflanmiation  inevitable 
or  probable,  this  form  of  dressing  exposes  to  congestion,  stran 
tion,  and  gangrene.  Whatever  its  advocates  may  say  to  the  com 
the  simple  fact  is  before  ns,  that  the  number  of  accidents  resaliing 
from  this  practice  is  out  of  all  proportion  with  any  other  yet  introduced. 
I  have  met  with  them  myself  in  all  parts  of  my  own  country,  and  the 
journals  abound  with  records  of  disasters  from  this  source.'  Nor  is  it 
a  suflicient  reply  to  this  statement,  that,  with  proper  care  and  pru- 
dence, such  accidents  may  be  avoided.  We  think  they  could  not 
always  be  avoided.  But  admitting  that  they  could,  it  is  still  undenia- 
ble that  in  certain  cases  the  immovable  apparatus  demands  extraordi- 
nary attention;  and  what  ia  the  need  of  multiplying  our  cares  when 
already  they  are  more  than  sufficient?  Many  circumstances,  over 
which  he  has  no  control,  may  prevent  the  surgeon  from  giving  to  the 
limb  the  full  amount  of  attention  which  is  required;  and  for  this  rea* 
son  that  apparatus  is  the  best  which,  whilst  it  answers  the  indications 
equally  well,  exacts  the  least  amount  of  skill  and  attention  on  the  part 
of  the  surgeon. 

Fig,  12. 
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opening  of  tho  «pp«.r&ta«  vrlth  Be  a  tin  *b  plieri. 


Immovable  dressings  are  not  only  liable  to  become  too  tight ; 
swelling  augments,  but,  on  the  other  hand,  the  surgeon  may  omit  to 

■  Am«r.  JoarQ.  Me<).  Soi.,  vaL  acxT.  p.  460,  Feb.  1840;  &bo  ^oL  x)lil\.  p.  212. 
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Fig.  13. 


notice  that  as  the  swelling  has  subsided  it  has  become  loose.  Portions 
of  the  limb  may  vesicate,  ulcerate,  or  even  slough,  without  the  know- 
ledge of  the  surgeon.  If,  however,  the  bandages  are  frequently  opened 
and  all  the  proper  precautions  are  taken,  it  is  possible  that  these  acci- 
dents may  also  be  avoided ;  but  unfortunately  experience  has  shown 
that  they  have  not  been  avoided  in  too  many  instances. 

The  cases,  then,  to  which  this  apparatus  seems  to  be  adapted,  are  a 
few  examples  of  transverse  ox  serrated  fractures  in  which  the  bones 
have  not  become  displaced,  and  in  which  little  or  no  swelling  is  anti- 
cipated ;  and  certain  fractures  which  were  origi- 
nally more  complicated,  but  in  which  a  partial 
union,  and  the  subsidence  of  the  inflammation, 
have  reduced  them  to  a  more  simple  condition ; 
and  especially  is  it  adapted  to  cases  of  delayed 
union.  If  now  the  dressings  are  applied  care- 
fully, the  bandage  being  only  moderately  tight ; 
and  a  portion  of  the  extremity  of  the  limb  is 
left  uncovered  so  that  we  may  observe  con- 
stantly its  condition,  and  at  proper  intervals  the 
apparatus  is  opened  completely,  in  order  that 
we  may  subject  the  whole  limb  to  a  thorough 
examination;  in  such  cases  as  we  have  now 
indicated  and  with  such  precautions,  we  admit 
that  the  "apparatus  immobile"  constitutes  an 
invaluable  surgical  appliance,  and  one  of  which 
no  surgeon  can  well  afford  to  be  deprived. 

I  have  even  met  with  examples  of  compound 
fractures  in  which  it  has  seemed  proper  to  ap- 
ply this  dressing;  but  only  when  a  sufficient 
time  had  elapsed  to  render  it  probable  that 
there  would  be  no  sudden  accession  of  swelling 
in  the  limb.  In  such  cases  I  have  preferred 
generally  to  lay  the  several  turns  of  the  roller 
directly  over  the  suppurating  wound  in  the 
same  manner  as  if  no  wound  existed,  and  to  makea  valvular  opening, 
or  window,  with  the  scissors  on  the  following  day  in  order  to  allow 
the  matter  to  escape,  after  which  the  valve  may  be  laid  down  and 
stitched,  or  the  piece  may  be  removed  entirely,  and  a  new  piece  of 
bandage  drawn  closely  around  the  limb  at  this  point.  This  may  be 
repeated  once  or  twice  daily.  If  an  opening  is  left  by  the  roller, 
and  no  additional  bandage  is  laid  over  it,  the  margins  of  the  wound 
soon  become  ccdematous  and  protrude,  making  an  ugly-looking  and 
ill-conditioned  sore. 

Plaster  of  Paris  moulds,  employed  occasionally  from  a  very  early 
period,  and  more  lately  recommended  by  Hendriksz,  Elubenthal,  Keyl, 
and  Dieftenbach,  are  not  entitled  to  serious  consideration.  Heavy  stone 
coffins,  they  might  serve  well  enough  the  purposes  of  interment,  but 
they  are  wholly  unsuited  to  the  purposes  of  a  splint. 

Plaster  of  Paris  has,  however,  been  of  late  employed  in  another 
form,  and  in  relation  to  which  our  judgment  must  be  much  more 
5 


•'Apparatus  immobJle*'  ap- 
plied over  a  compouad  frac- 
ture. 
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favorable.  I  allude  to  the  so-called  "  plaster  of  Paris  bandages,"  which 
were  first  introduced  to  notice  by  Mathiesen  and  Van  der  Loo,  of 
Holland,  but  the  value  of  which  has  been  more  especially  brought  to 
notice  by  Prof.  Nicholas  Pirogoflf^  of  St.  Petersburg,  Surgeon-in-chief 
at  Sebastopol,  during  the  Crimean  war. 

The  manner  of  using  the  gypsum  bandages  is  as  follows:  A  dry 
roller  is  first  applied  to  the  limb,  or  it  may  be  covered  with  a  single 
piece  of  cloth  of  any  kind,  and  the  irregularities  are  filled  up  and  pro- 
tected with  cotton  wool,  the  same  as  we  have  directed  when  about  to 
apply  the  starch  bandage.  The  remaining  dressings  being  now  at 
hancl  and  ready  for  use,  we  proceed  to  mix  the  plaster.  For  this  pur- 
pose we  must  select  the  fine,  fresh,  well  dried,  white  powder.  The 
gray  does  not  solidify  well,  nor  that  which  has  been  a  long  time 
ground,  or  is  moist.  The  proportions  of  water  and  plaster  usually 
njquircd  are  about  equal  parts  by  weight.  For  the  thigh  it  may  re- 
quire, perhaps,  seven  or  eight  pounds  of  plaster,  and  for  the  leg  or  arm 
much  less.  It  is  probably  a  better  rule  to  direct  the  gypsum  to  be 
added  to  the  water  until  it  is  of  about  the  consistence  of  cream.  The 
water  should  be  cold  and  the  gypsum  thrown  in  not  too  rapidly,  at 
lea.st  not  more  rapidly  than  it  can  be  thoroughly  mixed,  otherwise  we 
shall  not  be  able  to  determine  precisely  its  consistence.  If,  while  ap- 
plying the  paste,  it  begins  to  harden  in  the  bowl,  we  must  not  add  more 
water,  as  this  will  again  interfere  with  its  final  solidification  upon  the 
limb.  It  must  be  thrown  away  and  some  fresh  immediately  prepared; 
or  the  crystallization  may  be  retarded  by  throwing  in  a  few  drops  of 
carpenters'  glue,  or  a  little  starch  or  dextrine ;  but  the  plaster  is  apt 
to  be  brittle  after  the  addition  of  these  articles.  When  the  plaster  is 
good,  and  it  is  properly  mixed,  we  may  allow  ourselves  from  five  to 
fight  minutes  in  the  application.  A  large  paint  brush  is  the  most 
convenient  thing  for  spreading  it,  but  the  hands  will  do  very  well  in 
an  emergency. 

Everything  being  ready,  the  limb  is  to  be  seized  by  assistants  at 
both  of  its  extremities  and  held  in  a  position  of  steady  extension  until 
the  dressing  is  completed,  and  for  one  or  two  minutes  longer,  or  until 
the  plaster  is  hard.  It  will  be  sufficiently  hard  to  support  itself  even 
when  the  dressings  are  quite  moist.  The  surgeon  then  proceeds  to  lay 
a  long  piece  of  linen — old  sack  will  answer  as  well  as  any — folded 
three  or  four  times,  and  saturated  with  the  paste,  parallel  to  the  two 
sides  of  the  limb,  around  which  are  to  be  immediately  placed  horizon- 
tally and  at  several  points,  short  and  wide  strips  of  the  same  material. 
These  latter  are  intended  to  increase  the  strength  of  the  apparatus,  and 
to  bind  on  the  side  strips.  Finally,  the  whole  may  be  painted  with 
the  solution.  It  is  very  well,  however,  not  to  cover  the  front  of  the 
limb,  or  a  narrow  strip  somewhere  in  the  line  of  the  axis  of  the  limb, 
with  the  plaster,  as  this  will  not  diminish  materially  its  strength,  and 
it  will  enable  the  surgeon  to  open  it  more  easily  with  the  scissors. 
Pirogoff  accomplishes  the  same  purpose  by  laying  a  piece  of  narrow 
tape,  soaked  in  oil,  along  the  line  through  which  he  wishes  to  make 
the  section  of  the  splint.^ 

»  Weber  ^  Paris  Bandage,  New  York  Journ.  Med.,  May,  185G,  p.  341. 
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Another  mode  of  applying  the  gypsum  is  to  employ  common 
made  of  unglazed,  open  calico.  The  cloth,  being  torn  into  stri^ 
suitable  width  and  length,  is  laid  upon  a  table,  and  the  dry  plaster 
rubbed  into  it  for  several  minutes,  until  its  meshes  are  well  and  evenly 
filled.  Each  bandage  is  then  rolled  up  closely,  and  immediately  before 
being  applied  a  little  water  must  be  dropped  into  the  extremities  of 
the  roll  to  moisten  the  plaster,  but  not  enough  to  soak  through  the 
plaster  and  thereby  wash  it  out.  Thus  prepared,  the  gypsum  roller  is 
applied  to  the  limb  in  circular  turns,  until  the  whole  is  completely  en- 
cased with  one  or  two  layers.  Eeversed  turns  must  be  avoided  as  far 
as  possible,  and  when  they  become  necessary,  the  fold  should  not  be 
made  over  a  projecting  ridge  of  bone.^ 

At  Bellevue  Hospital  we  occasionally  apply  the  plaster  of  Paris  by 
a  method  which  is  very  simple.  The  limb  being  carefully  shaven  is 
enveloped  with  one  single  sheet  of  coarse  woollen  cloth,  which  is  pre- 
viously thoroughly  saturated  with  the  plaster. 

Dr.  E.  Harris,  of  this  city,  has  ascertained  thiat  by  mixing  the  plaster 
in  the  following  proportions  the  weight  will  be  considerably  dimin- 
ished, namely,  water  100  parts  by  weight,  gypsum  75  parts,  clear- 
boiled  starch  2  parts.  By  this  method  the  process  of  crystallization 
is  retarded,  and  all  the  water,  except  about  twenty  per  cent.,  is  per- 
mitted to  escape. 

For  the  use  of  the  surgeons  in  the  U.  S.  Army  the  Sanitary  Com- 
mission furnished  the  plaster  in  tin  cans  hermetically  sealed,  but  at  a 
period  too  late  to  enable  us  to  give  it  a  fair  trial  in  field  practice.  It 
is  my  impression,  however,  that  this  material  is  not  well  suited  to  the 
service  of  campaigns  in  this  country,  and  that  the  opinions  of  foreign 
army  surgeons  as  to  its  value  must  be  taken  with  some  allowance.' 

Professor  B.  W.  Dudley,  of  Lexington,  Ky.,  one  of  the  most  sue-  ^ 
cessful  surgeons  in  this  country,  but  especially  distinguished  as  a 
lithotomist,  has  for  many  years  employed  in  the  treatment  of  fractures 
nothing  but  a  roller,  regarding  both  side  splints  and  extending  ap- 
paratus as  not  only  useless  but  absolutely  pernicious.^  This  practice, 
which  seems  to  have  originated  with  Radley,  of  England,  has  not 
found,  hitherto,  in  this  country  or  elsewhere,  many  imitators;  and 
although  one  ought  in  general  to  speak  very  cautiously  of  a  practice 
which  he  has  never  seen  tried,  and  especially  when  it  brings  with  it 
the  authority  of  so  distinguished  a  surgeon  as  Dr.  Dudley,  I  do  not 
hesitate  to  pronounce  it  irrational,  and  to  declare  my  belief  that  it  is 
in  no  way  entitled  to  the  confidence  of  the  profession. 

Still  more  unscientific,  and  absurd  even,  is  the  practice  of  Jobert, 
of  Paris,  who  employs  neither  side  splints  nor  bandages,  but  only 
extension,  in  the  treatment  of  all,  or  of  nearly  all  fractures  of  the  long 
bones. 

'  Gamgee*8  Researches,  London,  1856,  p.  154. 

'  Practical  Lectares  on  Militarj  Surgery,  by  Isidor  Gluck,  of  New  York,  chief  sur- 
geon to  the  Hungarian  (Vilmos)  Hugsari*,  &c.  &c.,  during  tlie  late  war  in  Ilungary. 
Amer.  Med.  Monthly,  Dec.  li^55,  p.  449,  &c.,  vol.  iv.  New  York  Med.  Times,  Dec.  7, 
1861. 

•  Dadley,  Trans.  Amer.  Med.  Assoc,  vol.  iii.,  1850,  p.  349. 


GEXEKAL    TSSArXiVT    :7    JSACrrRKS. 

The  side  or  coapiaiion  >r!:-:5  rriz^  :j^  frx^ents  into  more  com- 
plete apposiiiv^a  aaJ  securx?  a  :i:cr^;  rrwCirc  i-i  j^rtaia  union.  Thej 
oagh:.  iherefon?.  never  lo  be  omiire-i  :i^es?  lie  coodiiion  of  the  limb 
precludes  their  application. 

As  to  the  question  of  perr-.aren:  exrcr5::>c  in  fractures,  and  the 
means  by  which  it  maj  be  2iv.>:  e5^^':.iallj  a^coc^mplished,  nothing 
need  be  said  at  this  time,  iiiasaiu.-i  as  ::  -flares  only  to  the  fractures 
of  certain  bones,  and  to  certain  foms  of  frav::;ir^s:  we  most  therefore 
refer  its  consideration  to  thvxse  char:e:^  wli-^h  tneaJ  of  individual 
bones. 

In  the  treatment  of  .r^':''; ;•«?.:-•,;  fractures,  no  pains  ooght  to  be 
spared  to  brir.g  the  fraCTaer.rs  as  ritarlv  as  vvxsssible  into  apposition; 


by 

finding  that  they  are  adhoivut.  if  s:ill  they  are  easily  moved  about 
with  the  finger. 

In  oympound  fractures,  not  unfnL>^uen:ly  the  end  of  one  of  the  frag- 
ments protrudes  from  the  Wv^und.  and  its  reduction  may  be  attended 
with  considerable  difficulty.  My  practice  is  usually  in  such  cases  to 
attempt  the  reduction  first,  by  simple  extension  and  counter-exten- 
sion: but  if  this  failsw  I  intn.viuce  my  dv.pi?r  into  the  wound,  and 
endeavor  to  stretch  the  skin  over  tlie  sharp  point  of  bone:  or  I  make 
use  of  a  spatula  formed  irom  a  piece  of  shingle,  or  of  any  suitable 
piece  of  metal  which  may  be  at  hand :  finally,  but  not  until*  all  other 
expedients  have  failed,  I  enlarge  the  wound  sufficiently  to  insure  its 
return. 

There  are  some  cases,  however,  in  which  the  surgeon  may  feel 
justified  in  sawing  ofi'  the  projecting  end :  as  when  the  periosteum  is 
completely  torn  from  it  by  its  having  penetrated  ^i  boot,  or  even  some- 
times when  its  extremity  is  very  sharp,  and  there  is  reason  to  suppose 
that  it  would  prick  and  irritate  the  tissues. 

In  a  few  of  these  cases,  also,  surgeons  have  proposed  to  secure  the 
fragments  in  apposition  by  metallic  ligatures  or  sutures.  In  a  few 
lUKtances  the  practice  has  been  attended  with  success,  but  in  most 
caKCB  the  wires  have  failed  utterly  of  their  purpose,  and  have  only 
proved  sources  of  additional  irritation.' 

If  arteries  bleed  freely  and  for  a  long  time,  we  may  make  some 
cflbrt  to  find  the  open  mouths  in  the  wound,  but  in  this  we  rarely 
n\}f'/'j:<Af  nor  is  it  prudent  always  to  tie  the  main  branch  which  supplies 
the  limb.  P'ortunately,  this  bleeding,  although  at  first  profuse,  gene- 
rally ceanes  in  a  few  hours  under  the  steady  employment  of  cold  lotions, 
moderate  compression,  and  rest.  If  it  does  not,  the  chances  are  that 
the  case  will  call  for  amputation. 

The  rule  generally  laid  down  by  surgeons  that  we  should  at  once 
clow;  the  wound  in  compound  fractures,  with  sutures  and  adhesive 
Htraps  if  ncccBsary,  or  with  bandages,  is  far  too  absolute.  This  prac- 
tice will  do  when  there  is  no  great  contusion  or  extravasation  of  blood, 

•  Ic»ii«,  Joutii.  de  M''-'    """  tnd  Laloy,  Pari',  1839,  from  Holmes's  Snrgery. 
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but  if  blood  is  flowing,  it  is  much  better  to  leave  the  wound  open  so 
as  to  permit  it  to  escape  freely ;  and  if  the  severity  of  the  injury  war- 
rants the  supposition  that  much  inflammation  is  to  ensue,  the  danger 
of  gangrene  is  greatly  lessened  by  thus  allowing  the  opening  to  remain 
as  a  channel  of  exit  for  the  inflammatory  effusions. 

Many  years  since  Dr.  J.  Rhea  Barton  introduced  into  the  Pennsyl- 
vania Hospital  what  has  since  been  called  the  "  bran  dressing"  for  the 
treatment  of  compound  fractures  of  the  leg;  the  limb  being  made  to 
repose  in  a  box  filled  with  this  material.^  I  have  used  it  very  fre- 
quently in  Bellevue  and  in  other  hospitals,  and  can  speak  of  it  as 
possessing  many  qualities  of  excellence,  especially  as  a  summer  dress- 
ing. The  particular  mode  of  using  this  apparatus  I  shall  describe 
more  minutely  when  treating  of  fractures  of  the  leg. 

The  treatment  of  inflammatory  symptoms,  and  of  the  later  accidents, 
such  as  suppuration,  oedema,  gangrene,  tetanus,  &c.,  must  be  left  mainly 
to  the  good  judgment  of  the  surgeon.  Gentle  manipulation,  uniform 
support)  rest,  and  sometimes  cooling  lotions  constitute  the  most  impor- 
tant means  by  which  inflammation  is  to  be  controlled.  Bleeding  is 
rarely  necessary,  and  in  a  large  majoritv  of  cases  it  might  prove 
injurious  by  lowering  too  much  the  vital  forces,  which  need  to  be 
husbanded  in  view  of  the  requirements  of  the  process  of  repair  and  of 
the  long  and  exhausting  confinement.  Cathartics  should  also  be 
administered  cautiously  for  the  same  reason,  and  because  they  are 
liable,  especially  in  fractures  of  the  lower  extremities,  to  occasion  a 
serious  disturbance  of  the  limb. 


CHAPTER  YI. 

DELAYED   UNION   AND   NON-UNION   OF  BROKEN 

BONES.' 

Most  surgical  writers  concur  in  the  statement  that  non-union  of 
broken  bones  is  an  uncommon  event.  Walker,  of  Oxford,  affirms 
that  of  not  less  than  one  thousand  fractures  which  have  come  under 
his  treatment  at  some  period  of  the  repair,  he  does  not  recollect  more 
than  six  or  eight  instances.  According  to  Lonsdale,  not  moVe  than 
five  or  six  cases  of  false  joint,  excepting  those  within  a  capsule,  have 
occurred  out  of  nearly  four  thousand  fractures  treated  at  the  Middle- 
sex Hospital.  In  a  table  of  367  cases,  collected  and  arranged  by  W. 
W.  Morland,  from  the  books  of  the  Massachusetts  General  Hospital, 

■  Paper  on  Bran  Dressings,  by  RejneU  Coates,  of  Philadelphia.  Amer.  Joam.  Med. 
Sei.,  April,  1842,  p.  515  ;  from  the  Med.  Examiner,  Nos.  0  and  11,  vol.  i.,  New  Series. 

*  I  shall,  in  this  chapter,  avail  myself  freely  of  the  labors  of  George  W.  Norris,  of 
Philadelphia,  whose  paper,  entitled  "On  the  Occurrence  of  Non-union  after  Fractures, 
Us  Caases  and  Treatment,"  published  in  the  American  Journal  of  Medical  Sciences  for 
Jan.  1842,  constitutes  the  most  complete  and  reliable  monograph  u^wn  this  subject 
contained  in  any  language. 


I 

I 

I 

I 


extending  throngb  a  period  of  nineteen  years,  only  one  example  of 
false  joint  is  recorded;  but  as  only  seventy-foar  days  had  elapsed 
when  this  patient  was  diseharged,  it  is  doubtful  whether  thi??  might 
not  have  proved  to  be  a  case  of  delayed  union  simply.  ■  In  946  cases 
of  recent  fracture  treated  in  the  Fenn.sylvania  Elospital  between  the 
years  1830  and  1840  there  was  no  instance  of  false  union/^  Sir  Stephen 
Harnmick,  Mr,  Liston,  and  Malgaigne  aflirm  also  the  infrequency  of 
these  accidents  in  the  cases  which  have  come  nnder  their  personal 
treatment.  I  have  myself  seen  a  considerable  number  of  examples 
of  non-union,  but  in  not  one  of  my  own  patients,  whether  in  hospital 
or  private  practice,  except  in  cases  involving  joints,  has  the  bone  re- 
fused finally  to  unite;  and  my  opinion  is,  that  in  proportion  to  the 
number  of  fractures  everywhere,  these  cases  are  very  rare,  perhaps 
not  in  a  larger  proportion  than  one  in  five  hundred. 

Amesbury  alone  seems  to  have  entertained  a  contrary  opinion, 
his  own  experience  having  supplied  fifty-six  examples  of  what  he  has 
called  ''fractures  of  long  standing/'  I  notice,  also,  that  at  a  laier 
period  Mr,  Amesbury^s  experience  in  false  joint  extended  to  ninety 
cases. 

The  humerus  and  femur  would  appear  to  be  the  bones  most  liable 
to  non-union,  as  shown  by  Norris's  statistics;  in  which  forty-eight  be- 
longed to  the  humerus,  forty-eight  to  the  femur,  thirty- three  to  the  leg, 
nineteen  to  the  forearm,  and  two  to  the  jaw.  In  my  own  experience, 
I  have  found  tlie  humerus  ununited  much  more  often  than  the  femur. 

Bcrard  has  shown  that  in  the  growth  of  the  long  bones  the  period 
at  which  the  epiphyses  are  united  to  the  diaphyses  depends  upon  the 
direction  of  the  nutritive  artery;  for  example,  "it  is  found  that  in  the 
humerus,  where  the  direction  of  this  vessel  is  from  above  downwanis, 
consolidation  takes  place  soonest  at  its  inferior  extremity.  In  the  fore- 
arm, the  course  of  the  nutrient  vessels  is  from  below  upwards,  and 
here  consolidation  of  tlie  epiphyses  is  found  to  occur  at  the  elbow 
sooner  than  at  the  wrist.  In  the  inferior  members,  on  the  contrary, 
the  epiphyses  composing  the  knee  are  the  last  which  become  firm, 
because  in  the  femur  the  nutritious  artery  runs  npw^ards^  and  in  the 
bones  of  the  leg  it  courses  from  above  downwards.'*  A  knowledge  of 
these  facts  led  Gu(5ret]n  to  inquire  into  the  influence  of  these  arteries 
upon  the  consolidation  of  fractures;  and  the  cases  collected  by  him 
did  indeed  seem  to  show  a  positive  relation  between  the  direction  of 
the  artery  and  the  union  of  the  bone;  that  is  to  say,  the  examples  of 
non-union  were  chiefly  found  where  the  fracture  liad  taken  place  on 
that  side  of  the  nutritious  foramen  from  which  the  artery  entered,  as 
if  to  imply  that  the  non-union  was  in  some  measure  due  to  the  imper* 
feet  nutrition  of  this  extremity  of  tlie  bone.  la  thirty-five  cases  of 
non-union  analyzed  by  Gudretio,  ten  belonged  to  that  portion  of  the 
bone  which  was  traversed  by  the  artery,  and  t%venty-five  to  tlie  other 
portion.  Bat  an  analysis  of  forty-one  cases,  made  by  Norris,  does  not 
seem  to  confirm  this  observation  of  Gueretin,  since  twenty-seven  were 

*  Address  on  FractareSg  by  A,  L,  Poir«on»  road  before  the  Massachusetts  Med,  Soo* 
May  27,  1^40. 
«  Norris,  loo.  cit. 
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in  the  direction  of  the  nutritious  arteries,  and  only  fourteen  in  the 
opposite  portion,  or  in  that  which  is  supposed  to  be  less  nourished. 

Another  observation,  made  by  Curling,  that  in  fractures  of  the  long 
bones  the  portion  below  the  entrance  of  the  nutrient  artery,  or  on  that 
side  of  the  nutrient  foramen  towards  which  the  blood  flows,  being 
defrauded  of  its  proper  supply,  is  subjected  to  a  species  of  atrophy, 
presenting  a  larger  medullary  canal,  with  thinner  walls,  and  a  spongy 
tissue  less  dense,  also  needs  confirmation.  Malgaigne  has  not  noticed 
this  fact  in  any  of  the  specimens  contained  in  the  public  museums  of 
Paris ;  and  we  do  not  know  that  any  other  writer  has  made  the  ques- 
tion a  subject  of  especial  inquiry. 

According  to  Norris,  there  are  four  principal  kinds  of  false  joint: — 

In  the  first,  the  bones  are  united  and  completely  enveloped  in  a  car- 
tilaginous mass  or  callous  tumor,  but  in  consequence  of  some  retarda- 
tion in  the  process  bony  matter  is  not  deposited,  and,  as  a  consequence, 
it  wants  solidity,  the  part  continuing  easily  movable.  This  may  be 
regarded  as  a  proper  example  of  delayed  union,  as  distinguished  from 
complete  non-union,  or  false  joint. 

In  the  second,  there  is  entire  want  of  union  of  any  sort  between 
the  fragments,  the  ends  of  which  seem  to  be  diminished  in  size  and 
extremely  movable  beneath  the  integuments.  The  limb  in  these  cases 
is  found  wasted  and  powerless. 

In  the  third  and  most  common  class,  the  medullary  canal  is  oblite- 
rated in  both  fragments,  and  the  ends 
are  more  or  less  absorbed,  rounded,      _  ^^^*  ^^' 

and   covered,  in   part  or  in  whole, 
with  a  dense  tissue  resembling  the 

periosteuni.  A  connection  also  exists         ^^^^^^^  ^^^^^^  ^^  i.gamentou.  band.. 
between  the  opposing  fragments  m 

the  form  of  strong  ligamentous  or  fibro-ligamentous  bands,  which,  if 
of  any  length,  are  quite  flexible,  and  allow  of  considerable  motion  at 
the  seat  of  fracture. 

In  the  fourth,  "a  dense  capsule  without  opening  of  any  ki^d  con- 
taining a  fluid  similar  to  synovia,  and  resembling  closely  the  complete 
ligaments,  is  found."  In  these  cases  the  points  of  the  bony  fragments 
corresponding  to  each  other,  are  rounded,  smooth,  and- polished,  in 
some  instances  eburnated,  and  in  others  covered  with  points  or  even 
thin  plates  of  cartilage,  and  a  membrane  closely  resembling  the  syno- 
vial of  the  natural  articulation.  It  is  in  this  kind  of  cases,  Norris 
remarks,  that  the  member  affected  may  still  be  of  use  to  the  patient, 
the  fragments  being  so  firmly  held  together  as  to  be  displaced  only 
upon  the  application  of  considerable  force. 

The  existence  of  these  newly-formed  joints,  or  true  diarthroses, 
has  been  called  in  question  by  Boyer,  Ilewson,  Chelius,'  and  others; 
but  the  observations  of  Sylvestre,  Brodie,  Beclard,  Home,  Howship, 
Otto,  Kuhnholtz,  Houston,  Cooper,  Langenbeck,  and  Brcschet  prove 
that  such  examples  are  occasionally  found.' 

•  Halad.  Chirurg.,  t.  iii.  p.  103,  Paris,  1831 ;  North  Amer.  Med.  and  Surg.  Jonrn.,  No. 
ix.  p.  7,  1828  ;  Trait,  de  Chir.,  trad,  par  Pign6,  p.  150,  1836.     (Noma,  loc.  cit  ) 

*  NoareUes  de  la  Rdpab.  des  Lettres  de  Bayle,  p.  718,  1685 ;  Loud.  Med.  Gaz.,  xiii. 
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Norris  is  a  disciple  of  Dupuytren,  and  accepts  liis  doctrine  of  the 

formatioD  of  callus  without  reservatiou ;  consequently  he  finds  no  ne- 
cessity for  but  one  form  of  delayed  union,  namely,  that  which  we  have 
described  as  belonging  to  the  first  chiss.  In  all  of  this  class  he  assumes 
the  existence  of  a  cartilaginous  ring  or  ferrule  ;  but  we  think  the  error 
of  this  exclusive  theory  has  been  sufficiently  shown  by  the  observa- 
tions of  Paget  and  others^  and  we  should  be  warranted  therefore  in 
affirming  the  existence  of  as  many  varieties  of  delayed  union  as  there 
are  varieties  in  the  manner  an<l  position  of  the  deposit  of  callus,  even 
if  their  actual  existence  had  nut  been  repeatedly  demonstrated  by 
dissections. 

The  causes  of  delayed  union  and  of  non-union  are  either  constitu- 
tional or  local. 

The  constitutional  causes  are  chiefly  those  conditions  of  the  general 
system  which  manifest  themselves  by  amemia^  debility^  or  some  pecu- 
liar dyscrasy, 

Sanson,  Benlac.  Condie/  and  many  others  have  mentioned  cases  in 
which  the  existence  of  syphilis  in  the  system  has  seemed  to  prevent 
the  formation  of  callus:  but  on  the  other  hand  Lagneau  and  Oppen- 
heim^  incline  bo  the  opinion  that  syphilis  exerts  in  this  respect  bat 
little  influence;  and  even  Berard,  who  admits  the  pertinence  of  one 
case  observed  by  Nicod,  concludes,  aftur  numerous  researches,  that  it 
has  been  very  rarely  shown  to  affect  the  formation  of  callus,^ 

Pregnancy  nnd  lactation  have  been  known  to  interfere  with  the  union 
of  bones*  \Verner,  llildanus,  Wilson,  Hertodius,  Alanson,  Bard,  of 
New  York,  and  Coudie,  of  Philadelphia,*  have  all  reported  examples,  in 
some  of  which  tlie  process  of  union  was  resumed  and  brought  to  a 
rapid  completion  so  soon  as  the  period  of  pregnancy  was  closetl,  or 
when  lactation  ceased ;  but  three  cases  reported  by  Sir  Stephen  Love 
Hammick  would  eeera  to  show;  what,  indeed,  other  evidences  render 
probable,  that  the  delay  was  less  due  to  the  fact  of  the  pregnancy  and 
the  lactation  than  to  the  debility  occasionally  consequent  upon  these 
conditions.* 

As  to  the  question  whether  cancer  ever  causes  a  delay  in  the  union 
of  bones,  Norris  declares,  that  after  a  very  careful  examination  of  what 
has  been  written  upon  this  subject,  it  is  his  opinion  that  where  the 
fracture  arises  in  consequence  of  a  true  cancerous  deposit  around,  or  in 
the  interior  of  the  bones^  producing  absorption  of  their  tissue,  no  union 

p,  57,1833  ;  Bwlard,  Qen.  Anat..  trans,  by  Hnyward,  pp.  149,248  ;  Tran3ao.  Med.-Chtr. 
Soc.  of  Edinburgh,  i.  p.  233,  1793:  Med.-Chir.  Tratis.,  viii.  p,  517,  1817  ;  Otto's  Patti. 
Anat,,  trans,  by  South,  L  p.  138  ;  ioiim.  Complement.,  iii.  p.  2^U  ;  Dub.  Med.  Journ., 
viii.  p.  41*3;  Conji<?r  on  Fratr.  and  Dialoc,^  fourth  London  ed,,p.  50S  ;  Rdohvroli.  aiu  les 
Fornnatioii  du  CaU  1819,  p.  34.     (Norris,  loc.  cH.) 

'  Diet,  de  M^d.  el  Chir.  Prat.,  iii.  p.  492;  Journ.  dti  Med.  Cliir.  et  Pbarm.|  i.  xxr. 
p.  216.     (Norris,  loo.  cit,) 

*  Expose  defl  symp,  de  la  tual.  Y^u*,  p.  525  ;  Oppenbolm  on  Fal^o  Joints,  1837,. 
(Norris,  lou.  cit.) 

*  Op.  c!t.,  p.  2L 

*  Cwper'fi  Die,  e-d,  1838,  p.  54G  ;  Op^ra  Hild  ,1681  ;  Wilson  on  the  Human  Sk«J«- 
toiit  p.  214;  Bill.  Ctioi^ie  dn  MM.,  xxiv.  p.  &t)5  ;  Med.  Qba.  and  Inqnirluii,  4,  1772; 
FLilcMopli.  Trniii*.,  xlvi.  p.  3^7,  ll^*i\     (Norris,  hni,  cit.) 

*  FracLicid  t{fUuiik,->  on  iimiiUtatbiis,  Fniulures,  ^Siu.,  p.  12L     (Nurris,  loc.  cil.) 
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takes  place ;  but  where,  as  is  usually  the  case,  the  fracture  is  due  to  a 
fragility  of  the  bones,  occasioned  by  what  Mr.  Curling  has  denominated 
eccentric  atrophy,  it  will  be  found  to  unite  readily.  Parker,  of  New 
York,  relates  the  case  of  a. girl  only  fifteen  years  of  age,  in  whom  the 
femur  was  broken  from  a  very  trivial  cause ;  and  in  which  case  the 
autopsy,  made  at  the  end  of  five  months  from  the  time  of  the  accident, 
furnished  some  confirmation  of  these  views.  The  place  of  fracture 
was  occupied  by  an  irregular  encephaloid  mass.  It  is  curious,  how- 
ever, that  in  this  case,  the  callus  was  actually  formed  at  first,  and  the 
bone  seemed  to  be  well  united  at  the  end  of  five  weeks ;  but  at  the 
time  of  the  autopsy  no  callus  existed.^ 

Scurvy,  fevers  of  a  low  type,  and,  on  the  other  hand,  fevers  of  a 
•highly  inflammatory  character,  profuse  uterine  and  vaginal  discharges, 
and  rachitis,  conduce  to  the  same  result. 

The  withdrawal  of  a  habitual  stimulus,  and  especially  a  change 
from  a  good  to  a  low  diet,  or  copious  bleedings  may  either  of  them 
delay  the  deposit  of  ossifiq  matter,  or  prevent  it  altogether.* 

Bonn  has  furnished  two  cases  in  which  advanced  age  seemed  to 
have  retarded  the  formation  of  callus,  but  Horner  saw  a  fracture  of  the 
humerus  in  a  woman  ninety  years  old,  unite  in  five  weeks.*  I  have 
myself  noticed  a  good  many  similar  examples  in  advanced  life,  and 
it  is  now  rendered  quite  probable  that  surgeons  have  generally  over- 
estimated the  influence  of  age  upon  the  formation  of  callus. 

The  local  causes  are,  arrest  of  the  arterial  circulation  by  bandages, 
splints,  &c.,  a  perineal  band,  or  an  axillary  pad  may  accomplish  the 
same  result;  paralysis  or  impairment  of  the  nervous  circulation,  the 
occurrence  of  the  fracture  within  a  capsule,  obliquity  of  the  fracture, 
overlapping  of  the  fragments,  interposition  of  a  piece  of  bone,  of  a 
tendon,  muscle,  or  of  a  clot  of  blood,  or  separation  of  the  fragments 
from  any  cause  whatever,  erysipelas,  acute  phlegmonous  inflammation, 
suppuration,  necrosis,  too  much  motion,  compression,  exclusion  of  light 
and  air  inducing  local  scurvy,  wet  and  especially  cold  and  moist 
dressings,  too  early  use  of  the  limb,  &c. 

In  order  to  hasten  the  consolidation  when  it  is  simply  delayed,  we 
resort  to  all  of  those  expedients  which  are  calculated  to  invigorate  the 
general  system;  and  for  this  purpose  the  employment  of  a  nutritious 
diet  and  the  use  of  mineral  or  vegetable  tonics  may  not  be  properly 
omitted;  but  in  our  experience  nothing  has  proved  so  efficient  as 
encouraging  the  patient  to  leave  his  bed  and  get  out  into  the  open  air; 
for  which  purpose,  if  the  fracture  is  in  the  lower  extremities,  crutches 
will  be  necessary. 

As  local  means  we  may  enumerate  first  the  removal  of  those  local 
causes  which  seem  to  have  interfered  with  the  consolidation  or  with 
the  union.  If  the  fragments  have  been  officiously  disturbed,  it  may 
be  sufficient  to  impose  upon  the  limb  absolute  rest  for  a  certain  length 
of  time;  and  the  fragments  may  be  more  closely  pressed  against  each 
other ;  in  other  cases  it  will  be  found  necessary  to  remove  the  bandages, 

»  Parker,  New  York  Joarn.  Med.,  Jul/,  1852,  p.  97. 

«  Norris,  loc.  cit.  »  Ibid.,  p.  29. 
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expose  the  limb  freely  to  tbe  light  awl  air  at  least  once  or  twice  daily, 
and  to  rub  it  gently  with  the  dry  hand  or  with  some  moderately  stirau- 
latiDg  q\\,  so  as  to  induce  a  more  healthy  condition  of  the  soft  parts, 
and  encourage  the  natural  circulation. 

Moving  the  fragments  freely  upon  each  other,  sufficient  to  determine 
a  degree  of  excitement  in  the  adjacent  ti.ssues,  and  upon  the  opposing 
flurfaces  of  the  bones,  and  then  confining  them  during  one  or  two 
weeks  in  firm  and  well-fitting  splints,  will  often  succeed  when  other 
means  have  failed. 

Indeed  I  may  say  that  by  one  or  another  of  the  simple  methods 
now  enumerated  I  have  never  failed  sooner  or  later  to  efiect  consolida- 
tion, in  recent  fractures:  and  it  has  onlj^  been  in  fractures  of  at  least 
four,  six,  or  eight  months'  standing  that  I  have  been  compelled  to  re- 
sort to  more  extreme  measures* 

As  a  means  of  combining  immobility  with  compression  and  health- 
ful exercise,  tbe  "apparatus  immobile/'  in  many  of  its  forms,  is  pecu- 
liarly adapted.     White,  of  Manchester,  employed  a  firm  leather  sheath 

for  the  thigh.  H,  U.  Smith,  of  Phila- 
delphia, recommends  a  more  complex 
artificial  support,  upon  which  the 
limb  may  be  allowed  to  rest  while 
in  the  act  of  progression.^  With 
some  surgeons  the  object  of  allowing 
the  patient  to  walk  in  fractures  of 
the  thigh  or  leg,  is  chiefly  to  excite 
in  the  tissues  adjacent  to  the  seat  of 
fracture  some  degree  of  inflammatory 
action,  but  which,  as  the  result  in  one 
of  White's  patients  has  sufficiently 
shown,  may  be  carried  too  far,  and 
even  determine  a  suppuration. 

Dr.  E.  R   Hudson,  artificial-limb 

maker,  of  New  York,  has  applied  in 

similar  cases  an  apparatus  of  his  own 

construction,   made   of  willowy    and 

secured  in  place  by  leather  straps. 

•^^       im  K^^*v^^      ^^  ^^^^  ^^^^  purpose  of  the  apparatus 

wMf'   m  M^  ''^f       is  to  encourage  bony  union,  no  motion 

Th-^ — L^  b-,»         [^  allowed  at  the  knee-joint. 

Blisters,  mustard  cataplasms,  the 
tincture  of  iodine,'  caustics,'**  &c., 
applied  externally  over  tbe  seat  of 
fracture,  can  have  no  other  eftect  than 
tt3  increase  moderately  the  congestion 

H.d«.r.«p.i.if.ri.».i.uadrmct.r^.ff«.nnr,     ^**' ^h^  V'"''^'''  aud  in  SO  far  they  Hia/ 
iMuiaipiiiiied  witii  .tmrtenuig  of  the  limb.        aid  iQ  tUe  accomplishmeot  of  the  bony 


>  n.  H,  Smith.  AmpT.  Joum,  MM.  Scu,  Jan.  1855. 
*  Harts liorntf^  l^kjltictic  Itep.,  vol.  iiL  p.  114,  1813. 

>  Wtlloaghby,  Am.  Jouru*  Med.  SgL|  Aug*  1834,  p.  444. 
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union;  but  in  this  respect  they  are  inferior  to  the  violent  twistings, 
flexions,  and  rubbings  of  the  broken  ends  of  which  we  have  already 
spoken. 

Electricity  was  first  employed  by  Mr.  Birch,  of  London,  but  Dr. 
Mott  obtained  no  effect  from  it  in  two  cases  where  he  seems  to  have 
given  it  a  fair  trial.*  Lente,  of  the  New  York  Hospital,  has  more  re- 
cently furnished  an  account  of  three  cases  treated  in  that  institution 
by  electricity  in  connection  with  acupuncturation ;  the  mode  of  using 
which  was  to  pass  a  needle  down  to  the  periosteum  on  each  side  of  the 
bone,  and  to  attach  the  poles  of  the  battery  to  these  opposite  points. 
Lente  thinks  that  electricity  employed  in  tliis  way  is  much  more  eflS- 
cient  than  when  the  poles  are  merely  applied  to 
the  surface.  He  informs  us  also  that  other  cases 
than  these  now  reported  have  been  treated  suc- 
cessfully in  this  hospital  by  means  of  electricity.* 

Mercury,  urged  to  ptyalism,  will  no  doubt  prove 
serviceable  occasionally  by  virtue  of  its  powers 
as  an  anti-syphilitic,  but  its  beneficial  influence 
in  other  cases  is  far  from  having  been  established. 

The  seton  is  said  to  have  been  first  suggested 
by  Winslow,  in  1787;  but  what  is  of  much  more 
consequence,  the  credit  of  its  first  successful  ap- 
plication and  its  general  introduction  into  practice, 
is  due  to  Dr.  Philip  Syng  Physick,  of  Philadel- 
phia, by  whom  it  was  employed  in  1802.^ 

Physick  used  for  his  seton,  generally,  silk  rib- 
bon, or  French  tape;  and  this  he  introduced  by 
means  of  a  long  seton  needle,  between  the  ends 
of  the  fragments.  He  recommended  that  the 
seton  should  remain  in  place  four  or  five  months, 
and  longer  if  necessary,  and  it  was  his  opinion 
that  the  failures  were  generally  due  to  its  being 
removed  too  early.  At  the  present  day,  however, 
surgeons  who  employ  the  seton  think  it  serves  its 
purpose  better  when  it  remains  in  place  but  a 
few  days,  not  longer,  perhaps,  than  ten  or  fifteen, 
always  taking  care  that  it  is  removed  before  ex- 
cessive suppuration  is  induced.  It  has  been  found 
especially  valuable  in  fractures  of  the  inferior 
maxilla,  clavicle,  and  upper  extremity  generally ; 
but  in  the  case  of  the  femur,  it  has  so  frequently 
failed  that  Dr.  Physick  himself  did  not  recom- 
mend its  use. 

In  case  the  seton  cannot  be  passed  directly 
between  the  opposing  fragments,  as  recommended  by  Physick,  we 
may  adopt  the  practice  suggested  by  Oppenheim,  and  carry  two  setons, 
one  on  each  siae,  close  tg  the  bone. 


Phfslck'n  first  ca««,  after 
2^S  years.  (From  Am.  Joarn. 
Med.  Sci.) 


>  Mott,  Med.  and  Surg.  Rep.,  p.  21,  p.  375. 

■  Lente,  New  York  Joorn.  Med.,  Nov.  1850,  p.  317. 

•  Physick,  Med.  Repository  of  New  York,  vol.  i.  1804. 
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S^imm^,  of  Antwerp,  preferred  a  loop  of  wire  to  the  silk  seton 
employed  by  Physick.*  Seerig  passed  a  ligature  around  the  liga- 
mentous mass  connecting  the  two  fragment's  and  then  proceeded  to 
tighten  the  ligature  until  it  fell  off.*  Dr.  Hulse,  of  the  U.  S.  Navy, 
employed  stimulating  injections  with  success  in  a  case  of  non-union, 
accompanied  with  an  external  and  fistulous  opening.'  In  1848, 
Dietfenbach  recommended  that  ivory  pegs  be  introduce  into  holes 
]>reviou3ly  made  in  the  b^ne/  by  means  of  a  gimlet  or  drill,  and  Mr. 
Stanley  has  succeeded  once  by  this  method.* 

Malgaigne,  in  1837,  tried  to  introduce  acupuncture  needles  between 
the  ends  of  an  united  fracture,  but  although  he  thrust  the  needle 
down  to  the  bone  thirty-six  times,  he  was  unable  to  make  it  pass  once 
between  the  ends  of  the  fragments.*  Wiesel  succeeded  better.  In  a 
case  of  ununited  fracture  of  the  ulna  of  nine  weeks'  standing,  having 
pnssed  two  needles  between  the  fragments,  at  the 
en<l  of  six  days,  the  needles  being  removed,  con- 
solidation rapidly  ensued.^  This  practice  does 
not  differ  essentially  from  the  metallic  loop  of 
Sommd  It  is  only  a  modification  of  the  seton. 
Brainard,  of  Chicago,  has  attempted  to  show 
that  setons  of  any  kind,  whether  of  wood,  ivory, 
or  metal,  placed  in  contact  with  the  bone,  occa- 
sion absorption,  caries,  and  necrosis,  but  that 
they  never  directly  give  rise  to  bony  callus;  and 
that  the  occasional  success  of  the  seton,  which 
success  he  believes  to  have  been  greatly  exag-  , 
gerated,  has  not  resulted  from  any  tendency  to 
favor  the  formation  of  callus,  but  from  the  indu- 
ration and  tenderness  of  the  soft  parts  produced 
by  it;  circumstances  which,  by  conducing  to  rest^ 
indirectly  favor  the  consolidation.' 

In  May,  18^8,  Miller,  of  Edinburgh,  reported 
five  cases  treated  successfully  by  subcutaneous 
puncture.  The  operation  consisted  in  passing 
the  point  of  a  needle  or  small  tenotomy  bistoury,  down  upon  the  ends 
of  the  bone,  and  freely  irritating  the  surfaces  at  several  points.* 
Oeorge  F.  Sandford,  of  Davenport,  Iowa,  has  successfully  imitated 
this  practice  in  two  cases.*® 

In  1850  Dr.  William  Detmold,  of  New  York,  performed  the  opera- 
tion of  drilling  or  perforating  the  fragments  in  a  case  of  ununited 

'  Amer.  .lourn.  Med.  Sci.,  vol.  vii.  p.  497. 

*  Norris,  loc.  cit.,  p.  46. 

*  Hulse,  Amer.  Jouni.  Med.  Sci.,  vol.  xiii.  p.  374. 

*  Malgaigne,  trans,  by  Packard,  op.  cit.,  p.  258,  note. 

*  Stanley,  New  York  Jouru.  Med.,  Nov.  1854,  p.  441,  from  Dublin  Press. 

*  Miilgaigne,  op.  cit. 

»  WlMel.  Amer.  Journ.  v-'  a»i^^  ^^^^  xxxiv.  p.  254,  July,  1844. 
'  Brainard,  Trans.  /  'i*oo.,  vol.  vii.,  1854:  Prizt«   Essay.     Report  on 

S«i««>rT  to  niinois  St  .  18<i0. 

•^  XilWr,  N«w  ▼  LM8,  p.  134. 

~        "    '-*  4.  UL  p.  355, 1850. 


Dloffenbach*)!  drill  for  nn- 
nulled  fracture. 
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fracture  of  the  tibia,  employing  for  this  purpose  a  large  gimlet.  He 
first  bored  two  holes  between  the  opposing  fragments,  and  then,  intro- 
ducing the  gimlet  one  and  a  half  inches  below  the  fracture,  he  pene- 
trated the  tibia  upwards  and  inwards  until  he  had  traversed,  also,  the 
upper  fragment  to  the  extent  of  an  inch.  In  three  weeks  the  bone 
appeared  firm,  but  from  this  time  the  patient  was  not  seen.^ 

Brainard  employs  for  this  same  purpose  a  strong  metallic  perforator, 
consisting  of  a  handle,  into  which  points  of  difterent  sizes  may  be  in- 
serted, and  which  have  been  hardened  so  as  to  penetrate  the  hardest 
bone  or  even  ivory  in  every  direction  easily.  The  points  are  "some- 
what awl-shaped ;  but  more  pointed  in  the  middle  rather  than  like  a 
drill,  which  leaves  chips."  His  manner  of  using  this  instrument  is  as 
follows :  "  In  case  of  an  oblique  fracture,  or  one  with  overlapping,  the 
skin  is  perforated  with  the  instrument  at  such  a  point  as  to  enable  it 
to  be  carried  •  through  the  ends  of  the  fragments,  to  wound  their  sur- 
faces, and  to  transfix  whatever  tissue  may  be  placed  between  them. 
After  having  transfixed  them  in  one  direction,  it  is  withdrawn  from 
the  bone,  but  not  from  the  skin,  its  direction  changed,  and  another 
perforation  made,  and  thi^  operation  is  repeated  as  often  as  may  be 


Fig.  18. 


<^2 


Brainard^t  perforator,  redaced  one-half. 


desired."  Dr.  Brainard,  who  has  already  succeeded  hj  this  procedure 
in  a  number  of  cases  of  ununited  fracture,  thinks  it  is  better  to  com- 
mence in  most  cases  with  not  more  than  two  or  three  perforations,  in 


€>= 


Fig.  19. 
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Bone  drill. 


order  that  the  effect  produced  shall  not  be  too  severe.  It  is  scarcely 
necessary  to  add  that,  after  the  punctures  have  been  made,  the  limb 
should  be  put  completely  at  rest  in  appropriate  splints,  or  in  apparatus 
of  some  kind. 

I  New  York  Med.  Gazette,  Oct.  12, 1850. 
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Mr.  Tieman  has  made  for  me  a  bone  drill  which  is  rotated  by  the 
movement  of  a  handle  upon  a  rod,  or  shaft,  composed  of  twisted  wire, 
and  which  possesses  the  advantage  of  being  worked  with  great  facility 
and  rapidity.  Perforators  of  any  size  or  shape  may  be  fitted  to  the 
shaft  at  pleasure.  (Fig.  19.) 

Scraping  or  rasping  the  ends  of  the  bones  is  a  practice  which  dates 
from  a  very  early  period.  Mr.  Brodie  scraped  the  ends  of  the  bones, 
and  then  interposed  a  bit  of  lint.^  Mayor,  in  1828,  contrived  to  intro- 
duce an  iron,  previously  heated  in  boiling  water,  through  a  canula, 
and  thus  brought  the  heat  to  bear  directly  upon  the  ends  of  the  frag- 
ments; and  by  repeating  the  application  several  times  a  cure  was 
effected.^ 

Resection  of  the  ends  of  the  bones,  first  brought  into  notice  by  White, 
of  Manchester,  in  1760,'  and  opposed  by  Brodie  ^  as  dangerous,  and 
by  Malgaigne  regarded  as  generally  useless  or  unnecessary,  has  still 
been  practised  a  great  number  of  times  with  more  or  less  success.  It 
is  especially  applicable  to  superficial  bones,  and  in  cases  where  the 
bones  overlap. 

Roux  practised  resection  in  one  instance,  and  then  managed  to  en- 
gage the  point  of  one  of  the  fragments  in  the  medullary  canal  of  the 
other.* 

White,  of  Manchester,  Henry  Cline,  of  London,  Hewson,  Barton, 
and  Norris  of  Philadelphia,  have  applied  caustics  directly  to  the  ends 
of  the  fragments,  after  having  exposed  them  by  a  free  incision.*  Petit 
applied  the  actual  cautery.^ 

Tying  the  fragments  together  by  means  of  metallic  ligatures,  is  as 
old  as  the  days  of  Hippocrates ;  but  in  1805  Horeau  adopted  the  same 
j)ro(5edure  in  a  case  of  ununited  fracture.*^  J.  Kearney  Rodgers,  Mott 
and  Cheeseman,  of  New  York,  Flaubert,  of  Rouen,*  and  N.  R.  Smith, 
of  Baltimore,'®  have  repeated  the  operation  with  complete  success. 
The  operation  is,  however,  not  without  its  hazards.  Norris  has  seen 
one  case  in  which  a  broken  patella  was  wired  together,  and  a  fatal 
result  followed  on  the  fourth  day. 

E.  S.  Gaillard,  of  Richmond,  Va.,  proposes  to  secure  the  fragments 
in  place  by  means  of  a  metallic  pin.  The  instrument  which  he 
employs  is  composed  of  a  steel  shaft  with  a  handle,  a  silver  sheath, 
and  a  brass  nut.  For  a  broken  femur,  the  shaft  is  six  inches  long,  its 
lower  extremity  being  constructed  like  a  gimlet,  while  two  and  a  half 
inches  of  its  upper  extremity  are  cut  for  a  male  screw,  being  intended 
to  carry  the  brass  nut.     The  sheath  is  three  inches  long. 

Through  an  incision  made  over  the  seat  of  fracture  the  sheath, 
detached  from  the  shaft,  is  carried  down  to  the  bone.  The  shaft  is  then 
passed  through  the  sheath  and  made  to  penetrate  and  transfix  the  two 
fragments ;  as  soon  as  this  is  accomplished  the  nut  is  turned  down 

»  Brodie,  Lond.  Med.  Gnz.,  July,  1834.  •  Norris,  loc.  cit.,  p.  48. 

»  Diet,  de  Mod.,  vol.  xiil.  p.  ftoS. 

*  Brodie,  New  York  Journ.  Med.,  vol.  viil.  Ist  ser.,  p.  133. 

5  Norris,  loc.  cit.,  p.  4!».  "  Ibid.  7  Hnd.  »  Ibid. 

•  Rodgers,  New  York  Jr  \.  1  ser.,  p.  343,  1639. 
»  Note  to  Packard'B  Tr  p.  265. 
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firmly  upon  the  top  of  the  sheath  and  apposition  of  the  fragments  is 
thus  secured.  The  whole  instrument  is  permitted  to  remain  until  bony 
union  is  effected.^ 

Fig.  20. 


OaiUard's  instrament  for  unaaited  fraotares. 


>h«h| 


Finally,  having  thus  brought  rapidly  before  us  all  of  the  various 
modes  of  treatment  which  have  been  suggested  and  practised  for  non- 
union of  broken  bones,  we  are  prepared  to  affirm  the  following  con- 
clusions, or  summary  of  what  has  been  our  own  practice,  and  of  what 
we  believe  ought  to  be  the  general  course  of  procedure  in  these 
cases: — 

First.  Improve  the  condition  of  the  general  system. 

Second.  Remove  as  far  as  possible  the  local  impediments,  such  as  a 
separation  of  the  fragments,  local  paralysis,  local  scurvy  resulting  from 
long  exclusion  from  light  and  air,  congestions,  &c. 

Third.  Increase  the  action  of  the  tissues  immediately  adjacent  to 
the  fracture,  upon  which  tissues  rather  than  upon  the  bone,  as  Mal- 
gaigne  thinks,  the  formation  of  callus  depends.  A  theory  which,  as 
applied  to  old  and  ununited  fractures,  we  are  not  prepared  to  deny. 
This  may  be  accomplished  by  frictions,  and  violent  flexions  of  the 
limb  at  the  seat  of  fracture ;  possibly  in  some  measure  by  the  applica- 
tion of  vesicants  or  of  other  stimulants,  to  the  skin  itself. 

Fourth.  Employ  again  compression  and  rest  for  a  period  of  from 
two  to  four  or  eight  weeks. 

Fifth.  Resort  to  the  methods  recommended  by  Brainard  or  by  Gail- 
lard. 

Sixth.  If  in  the  lower  extremity,  allow  the  patient  to  walk  about 
with  the  fragments  well  supported. 

Seventh.  If  the  fracture  is  not  in  the  femur,  and  as  an  extreme 
measure,  employ  the  seton. 

Eighth.  Resection  is  applicable  only  to  superficial  bones,  and  in 
cases  of  overlapping. 

Where  these  measures  have  failed,  after  a  fair  trial,  we  should  either 
abandon  the  case  as  hopeless,  only  supporting  the  limb  by  such  appa- 
ratus as  may  be  found  most  serviceable,  or  we  should  recommend 
amputation. 

»  E.  S.  Gaillard,  New  York  Journ.  Med.,  Nov.  1865, 
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BENDING  OF  THE  LONG  BONES.  7S 

1.  Bending  with  an  immediate  and  spontaneous  restoration  of  the  bone 
to  lis  original  form, — The  possibility  of  this  accident,  to  which,  however, 
surgical  writers  have  hitherto  made  no  distinct  allusion,  is  rendered 
certain  by  the  following  experiments : — 

JEoDperiment  1. — July  16,  1857.  I  bent  the  tibia  of  a  Shanghai 
chicken,  four  weeks  old,  at  about  the  middle  of  the  bone.  It  was  bent 
to  an  angle  of  quite  twenty-five  degrees,  but  it  was  not  felt  or  heard 
to  break.  It  immediately  and  spontaneously  resumed  the  straight 
position. 

July  18,  two  days  after  the  bending,  I  dissected  the  limb,  and  found 
no  trace  of  the  injury,  either  within  or  without  the  bone,  unless  I 
except  a  very  minute  blood-clot  in  the  centre  of  the  shaft. 

Ba^periment  2. — I  bent  the  leg  of  a  chicken,  four  weeks  old,  at  the 
same  point  and  to  the  same  degree.  It  immediately  resumed  the 
straight  position. 

Dissection  after  two  days.  Nothing  abnormal  except  a  small  blood- 
clot  in  the  centre  of  the  bone,  and  a  slight  disorganization  of  the 
medulla. 

Experiments  8  and  4. — Bent  both  legs  of  a  chicken,  four  weeks  old, 
at  the  same  pointy  and  in  the  same  manner.  They  immediately  re- 
sumed their  positions. 

Dissection  after  two  days.  No  lesions  or  morbid  appearances  which 
I  could  detect. 

ExpcrimefUs  5  and  6. — ^Bent  both  wings  of  a  chicken  four  weeks 
old.  Bent  the  right  wing  to  an  angle  of  thirty-five  degrees.  I  did 
not  feel  them  break.    Both  resumed  their  positions  spontaneously. 

Dissection  after  two  days.    No  lesions  or  other  morbid  appearances. 

Eicperiment  7. — July  16, 1867, 1  bent  the  leg  of  a  Shanghai  chicken, 
five  weeks  old,  below  the  knee,  and  at  about  the  middle  of  the  bone. 
It  was  bent  to  an  angle  of  about  twenty-five  degrees,  but  the  bone  was 
not  felt  or  heard  to  break.  It  immediately  and  spontaneously  resumed 
the  straight  position. 

July  20,  four  days  after  the  bending,  I  dissected  the  leg,  but  could 
not  discover  the  slightest  trace  of  the  injury,  unless  it  be  that  there 
was  a  very  minute  ossific  deposit  in  the  centre  of  the  bone,  at  the  point 
at  which  I  suppose  it  to  have  been  bent. 

Experiment  8. — July  16,  1857,  I  bent  the  right  leg  of  a  Shanghai 
chicken,  five  weeks  old,  at  the  same  point  as  in  the  first  experiment, 
and  to  the  same  extent.  The  bone  did  not  seem  to  break,  but  it 
immediately  and  spontaneously  resumed  the  straight  position. 

Dissection  after  four  days.  Nothing  appeared  to  indicate  the  seat 
of  the  bending  except  a  small  clot  of  blood  in  the  centre  of  the  shaft. 

Experiment  9. — Bent  the  leg  of  a  chicken,  six  weeks  old,  in  the 
same  manner,  and  to  the  same  degree,  as  in  the  other  examples.  It 
resumed  its  position  spontaneously. 

Dissection  after  ten  days.  No  evidence  of  injury  of  any  kind ;  the 
bone  being  sound  and  straight. 

These  experiments  were  made  in  connection  with  others,  which  I 
shall  take  occasion  hereafter  to  mention.     They  are  selected,  and  co 
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stitute  the  whole  number  of  those  in  Mrhich  I  did  not  feel  the  bone 
break  or  crack  under  my  fingers.  Iq  every  instance  the  bone  sprung 
back  immediately  and  spontaneously  to  ita  natural  form.  Id  no  in- 
stance could  I  afterward  discover  any  trace  of  lesion,  or  sign  indicating 
the  point  at  which  the  bone  had  been  bent  before  dissection;  nor  did 
dissection  itself"  disclose  anything  but  the  most  inconsiderable  marks; 
and  that  in  but  three  examples. 

I  infer,  tlierefore,  not  forgetting  the  caution  with  which  the  conclu- 
sions from  all  such  experiments  ought  to  be  applied  to  similar  acci- 
dents upon  the  human  skeleton,  that  whenever  the  bones  of  healthy 
infants  have  been  slightly  bent  and  not  broken,  they  will,  probably, 
in  most  cases,  unless  prevented  by  causes  foreign  to  the  bones  them- 
selves, spontaneously  and  immediately  resume  their  position;  nnd 
that  no  sign  will  remain  to  indicate  that  a  bending  has  occurred.  The 
accident  will  not  be  recognized ;  and,  as  a  farther  inference,  this 
bending  does  not  belong  to  that  class  of  cases  of  which  I  shall  next 
speak, 

2,  Bending  without  tmmediaie  and  spontaneotis  restoration  of  the  hone 
to  its  original  form, — '*Dethleef  believing  that  he  had  broken  the  two 
bones  of  the  leg  of  a  dog,  found  the  tibula  bent  without  a  fracture. 
Similar  results  were  obtained  by  Duhamel  upon  a  lamb;  by  Troja 
upon  a  pigeon ;  and  I  have  myself  twice  succeeded  in  bending  the 
fibula  while  breaking  the  tibia.  The  possibility  of  simple  curvature 
is  then  not  contestable"  (the  writer  means  to  say  that  the  possibility 
of  a  simple  curvature  rent  a  hung  i^ermarientlt/  bent^  is  not  contestable), 
*'  but  we  must  observe  that  they  have  never  been  obtained  except 
upon  young  animals,  and  that  they  have  been  unable  to  maintam 
themselves  permanently  except  through  the  aid  of  a  fracture  and  dia- 
placement  of  a  neighboring  bone ;  and  there  is  a  wide  difterence 
between  these  and  those  pretended  curvatures  which  some  believe 
they  have  seen  in  man,  in  which  the  curved  bone  maintains  itself, 
and  resists  perfect  reduction  until  the  fracture  is  complete."* 

In  this  single  paragraph  Malgaigne  seems  to  have  given  a  fair  sum- 
mary of  the  testimony  upon  this  point.  With  the  exception  of  these 
and  a  few  other  similar  examples,  some  of  which  I  think  I  have  ob- 
served myself,  where  one  of  the  bones  of  the  forearm  has  been  broken 
and  the  other  bent,  I  know  of  no  well-attested  cases  of  a  permanent 
bending;  using  the  terra  bending  in  a  sense  distinguished  from  a  par- 
tial fracture. 

If,  in  numerous  cases  mentioned  by  surgical  writers,  there  has  seemed 
to  be  probable  evidence  that  the  pertnanent  bending  was  unaccompa- 
nied with  fracture,  there  has  always  been  wanting,  so  far  as  I  know^ 
the  poiilive  evidence  of  dissection.  Tlie  example  of  partial  fracture 
nieniiooed  by  Fergusson,  and  represented  by  a  drawing,  is  described 
as  having  also,  '* toward  the  lower  extremity,  a  slight  indentation  and 
curve."^  This  was  the  radius  of 
survived  the  accident,  and  what 


I 


I 


a  child;  but  how  long  the  child 
was  the  condition  of  the  ulna  we 


^  Traitfi  de«  Frao.^  «tu.,  pur  L.  F*  Malj^aigTie^  tflm.  K  p.  48. 

■  PrRtitical  Surgerjr,  by  William  Ft*rgua«joii,  4iU  Am.  cd.,  p.  209< 
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iAre  not  informed.  The  observations  made  bj  Jurioe,  of  Geneva,  in 
Switzerland,*  by  Barton^  and  Nurris,^  of  Philadelphia^  all  fail  to  fur- 
nish any  auch  conclusive  evidence  of  the  correctness 
of  their  own  views,  Norris  says  that  "  Thierry,  of 
Bordeaux,  Martin^  and  Chevalier,  had  all  met  with 
and  published  cases  of  this  kind  prior  to  the  appear- 
ance of  Jurine's  paper  (in  1810),  the  former  of  whom 
asserts  that  Haller,  in  experimenting  upon  the  subject, 
had  been  able  satisfactorily  to  produce  the  sarae  acci- 
dent in  young  animals."  For  myself,  I  cannot  say 
how  much  confidence  we  ought  to  place  in  these 
aasertioDd  of  Thierry,  Martin,  and  Chevalier,  having 
never  seen  the  papers  referred  to ;  but  since  Dr.  Nor- 
ris has  neglected  to  inform  us  whether  any  dissections 
were  ever  made,  we  shall  not  be  expected  to  regard 
their  testimony  as  conclusive. 

With  the  qualifications  now  made,  Gibson  was  more 
nearly  right  when  he  said,  '*Dupuytren  and  Dr,  John 
Khea  Barton  have  each  furnished  accounts  of  heni  bones. 
There  are  no  such  injuries,  however,  in  my  opinion ; 
such  cases  being,  in  reality,  partial  fractures,  from 
which  deformities  result  upon  the  same  principle  that  a  piece  of  tough 
wood,  like  oak  or  hickory,  if  broken  half  through,  may  be  inclined  to 
one  side  and  shortened,  although  still  held  together  by  interlocking 
of  fibres.  Many  specimens  in  my  cabinet,  and  iu  the  Wistar  Museum, 
attest  the  accuracy  of  this  assertion."* 

In  my  own  experiments  upon  the  chicken,  the  bones  uniformly 
resumed  their  original  position  as  soon  as  the  restraining  force  was 
removed,  unless  a  fracture  occurred,  and  this  notwithstanding  the 
bones  were  bent  quite  abruptly  and  to  an  angle  of  twenty-five  de- 
grees. Certainly,  if  the  bones  of  cliildren  may  be  bent  during  life  and 
be  made  to  retain  this  position  without  a  fracture,  then  the  same  thing 
might  be  done  upon  the  bones  of  children  recently  dead,  and  by  suc- 
cessful experiments,  this^  long  agitated  question  might  be  easily  and 
forever  put  to  rest 

It  will  be  understood  that  our  observations  are  confined  to  the  long 
bones.  That  the  flat  bones,  and  especially  the  bones  of  the  cranium, 
in  childhoo<l,  may  be  indented  by  blows,  and  remain  iu  this  condition, 
is  undeniable.  Scultetus  says  he  had  seen  '*the  skull  pressed  down 
in  children,  without  a  fracture,  so  that  those  who  touch  or  look  upon 
it  can  perceive  a  small  pit,"*  and  it  has  been  mentioned  by  many  wTi- 
lara  since,  and  perhaps  before  his  day.  I  have  myself  published  two 
«6iiBiples  of  it  in  the  second  volume  of  the  BuJ/alo  Medical  Journal? 

'  Jonrn.  de  Corvisart  et  Bojer,  torn.  xx.  p.  278,  etc. 

«  PliiU.  Med.  Recorder,  1821. 

»  PUiU.  M«i.  Jonrn..  toL  xjcIx.  p.  233,  1842. 

lustilDtee  And  Practice  of  Stirgerj,  \\j  Wm,  Gibson,  Pbila.,  1B41,  voL  i.  p.  264. 

The  Chirargeon^s  Storebonse,  by  JoljAiiinia  ScultelaB,  ltJ74,  p.  12G. 

Op.  cil.f  p.  347, 1846,  Caava  1  nud  % 
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four  days  he  waa  about.    The  caUoa  left  is  not  large,  still  it  \a  qmi 
evident." 

The  following  examples  which  have  corae  under  my  own  al 
will  illustrate  more  completely  their  usual  history  and  syropuwns:— *^ 

A,  B-,  aged  three  years,  fell  from  the  sofa  upon  the  floor,  striking, 
it  is  thought,  on  her  right  shoulder.     Two  days  after  this,  she  fell 
again,  and  then,  for  the  first  time,  Mr.  B.  noticed  the  deformity,    SI 
was  brought  to  me  three  days  after  the  second  fall.     T' 
then  a  round,  smooth  projection  at  the  outer  end  of  the  aii 

of  the  clavicle.  It  felt  hard,  like  bone.  The  line  of  the  clavicid  waa 
not  changed.  I  advised  a  handkerchief  sling,  simply  to  sleftdv  and 
scipport  the  arm.  Seven  months  after  the  accident,  she  fell  sick  and 
dieo.  The  projection  continued  at  the  time  of  death,  only  slighlly 
diminished. 

H*  S^  aged  six  years,  was  thrown  from  a  horse,  partiallv  breaking 
his  left  clavicle,  near  its  middle.  Dr.  Sprague,  of  BaffiJo»  was  cm- 
ployed.  The  projection  in  front  was  for  several  days  very  appareati 
ana  was  examined  by  myself  at  Dr.  Sprague's  request.  The  bone  did 
not  seem  to  be  out  of  line.  Five  years  after  the  accident^  I  exam^ioed 
the  lad,  and  could  not  find  any  trace  of  the  original  injury. 

September  25,  1855.  Mrs,  T,  C.  brought  to  me  her  infant  chiW, 
then  but  two  weeks  old.  Upon  the  left  clavicle,  at  a  point  a  little^ 
nearer  the  acromion  process  than  the  sternum,  was  an  oblong  swelling, 
three-quarters  of  an  inch  in  length,  smooth  and  hard  like  callu^s;  the 
skin  was  not  reddened,  nor  tender.  There  was  no  motion  or  crepitus^ 
and  the  line  of  the  axis  of  the  bone  was  perfect.  The  mother,  wba 
had  been  put  to  bed  by  a  midwife,  thinks  the  injury  occurred  in  the 
act  of  birth,  although  she  did  not  notice  the  swelling  until  a  week 
after. 

October  20.  Nearly  one  month  later,  I  found  no  change  in  the  con- 
dition of  the  bone ;  the  hard  lump  remained,  but  it  was  still  entipdj 
flee  from  tenderness.     I  have  not  seen  the  child  since. 

An  infant  boy,  three  years  old,  fell,  August  12, 1857,  from  the  hands 
of  the  nurse.     The  child  cried,  but  the  point  of  injury  was  not 
tected  until  the  third  or  fourth  day,  although  the  mother  examined  tl 
shoulders  and  neck  carefully  at  the  time.     She  is  quite  certain  that 
any  swelling  or  discoloration  had  been  present  she  would  have  seen 
then,  or  on  the  subsequent  days,  while  washing  and  dressing  the  chili 
When  first  seen  it  was  very  distinct,  but  not  so  large  as  at  present. 

August  19.  The  child  was  brought  to  me.  A  little  to  the  stcn 
side  of  the  middle  of  the  right  clavicle  there  was  an  oblong  node-lil 
swelling,  of  the  size  of  the  half  of  a  pigeon's  egg,  hard,  smooth*  am 
feeling  like  bone ;  there  was  no  discoloration  or  swelling  of  the  integ 
ments;  no  crepitus  or  motion;  the  line  of  the  clavicle  seemed  nearl 
or  quite  unchanged. 

I  have  not  noticed  this  variety  of  accident  in  anv  other  bon 
the  clavicle,  yet  it  is  not  improbable  that  it  happens  occasion  I J 

perhaps  quite  as  oft^^J^^  ^yg  bone^  but  that  its  existence 
aot  ebe where  so  9|b||||MBE?* 

Of  one  *»  "^  of  the  clavicle,  recorded  by  mi 
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twenty-two  were  partial  fractures;  and  of  these  six  were  spontaneously 
and  immediately  restored  to  their  natural  axis. 

In  explanation  of  the  fact  that  hospital  surgeons  have  not  observed 
so  large  a  proportion  of  partial  fractures  of  the  clavicle,  it  must  be 
stated  that  nearly  all  these  cases  of  partial  fracture  were  drawn  from 

Srivate  practice.    Accidents  of  this  class  may  be  often  met  with  in 
ispensaries,  but  they  are  seldom  found  in  hospitals. 

Experiment. — In  fourteen  experiments  upon  the  bones  of  chickens, 
a  partial  fracture,  with  immediate  and  spontaneous  restoration,  has 
occurred  but  once.  In  nine  of  these  cases  the  bones  were  only  bent, 
and  in  five  they  were  partially  broken ;  an  immediate  restoration  has 
occurred,  therefore,  in  one  case  out  of  five  of  partial  fracture ;  while 
in  my  reported  examples  of  partial  fracture  of  the  clavicle  it  has  been 
noticed  about  once  in  every  three  or  four  cases.  The  following  is  the 
experiment  to  which  I  have  referred : — 

I  produced  a  partial  fracture  of  the  tibia  in  a  chicken  six  weeks  old. 
The  fracture  was  near  the  middle  of  the  bone.  I  felt  it  break  under 
my  finger ;  but  on  removing  the  pressure,  it  immediately  and  spon- 
taneously resumed  the  straight  position. 

I  dissected  the  limb  on  the  tenth  day.  The  line  of  the  axis  of  the 
bone  was  perfect;  but  on  the  fractured  side  was  a  node-like  enlarge- 
ment^ sufficient  to  be  distinctly  felt  and  seen  before  the  soft  parts  were 
removed. 

Pcdhohgy, — In  no  case,  except  in  my  single  experiment  upon  the 
bone  of  a  chicken,  has  the  actual  condition  been  determined  by  dis- 
section, and  if  any  question  has  existed  heretofore  as  to  the  possibility 
of  an  immediate  and  spontaneous  restoration  after  a  partial  fracture, 
this  experiment  ought  to  decide  it  in  the  affirmative ;  but  then  the  first 
nine  experiments  already  quoted  have  shown  that  a  mere  bending  with 
immediate  restoration  leaves  no  such  traces  or  signs  as  have  been  de- 
scribed as  following  these  accidents.  We  have,  therefore,  the  negative 
argument  that,  since  a  bending  with  restoration  leaves  no  signs,  these 
examples  reported  by  myself  and  others  as  having  occurred,  and  as 
having  been  followed  by  a  node- like  swelling,  etc.,  must  have  been 
partial  fractures.  Moreover,  in  one  of  the  cases  of  immediate  resto- 
ration reported  by  Blandin,  there  was  a  feeble  crepitus;  and  in 
another,  the  subsequent  displacement  proved  the  correctness  of  his 
diagnosis. 

We  conclude,  then,  that  these  are  examples  of  partial  fracture,  but 
that  the  number  of  bony  fibres  which  have  given  way  are  too  incon- 
siderable, as  compared  with  those  not  broken,  to  affect  materially  the 
elasticity  of  the  bone. 

Diagnosis, — The  diagnosis  will  depend  somewhat  upon  the  history 
of  the  accident  as  well  as  upon  the  present  symptoms.  In  no  instance, 
where  I  could  ascertain  the  cause,  have  I  known  an  incomplete  frac- 
ture of  this  variety  produced  by  any  other  than  an  indirect  blow ;  and 
where  the  clavicle  has  been  the  seat  of  the  curvature  the  counter-blow 
has  been  received  upon  the  end  of  the  shoulder.  This  fact  possesses, 
therefore,  equal  significance,  in  its  relation  to  either  of  the  varied 
partial  fracture :  but  in  the  case  of  a  partial  fracture  with  a  pen 
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reported  five  cases  of  partial  fracture  of  the  clavicle  with  immediate 
restoration,  states  distiactly  that  in  two  of  these  cases  distinguished 


Fig.  22. 


Fig.  23. 


Furtial  fraotare  of  the  cUtTiele  without  spontaneous  restoration.    From 
nature ;  taken  three  weeks  after  the  accident. 

surgeons  of  H6pital  Beaujon  and  HStel  Dieu  failed 
to  recognize  it. 

Says  Turner:  "The  next  I  shall  descend  to  is 
that  of  the  clavicle  or  collar-bone,  which  I  have 
found  the  most  frequently  overlooked,  I  think,  of 
any  other,  till  it  has  been  sometimes  too  late  to 
•uT^^rorthe"  reniedy,  especially  among  the  children  of  poor  peo- 
boBatoiunatunafonn.  plc ;  for,  though  they  find  these  little  ones  to  wince, 
scream,  or  cry,  upon  the  taking  off  or  putting  on 
their  clothes,  yet,  seeing  that  they  suffer  the  hanaling  of  their  wrists 
and  arms,  though  it  be  with  pain,  they  suspect  only  some  sprain  or 
wrench,  that  will  go  away  of  itself,  without  regarding  anything 
further  or  looking  out  for  help;  whereas,  this  fracture  discovers 
itself  as  easily  as  most  others.  For  not  only  the  eye,  in  examining 
or  taking  a  view  of  the  part,  may  plainly  perceive  a  bunching  out  or 
protuberance  of  the  bones  when  the  neck  is  bared  for  that  purpose, 
with  a  sinking  down  in  the  middle  or  on  one  side  thereof,  which  will 
be  still  more  obvious  on  comparing  it  with  its  fellow  on  the  other 
side :  but  when  it  is  more  obscure,  and  the  bone,  as  it  were,  cracked 
only — ^a  semi-fracture^  as  we  say — ^yet,  by  pressing  hard  upon  the  part, 
firom  one  extremity  to  the  other,  you  will  find  your  patient  crying 
out  when  you  come  upon  the  place ;  and  by  your  fingers,  so  examining, 
sometimes  perceive  a  sinking  farther  down,  with  a  crackling  of  the 
bone  itself."^ 

Erichsen,  who  regards  all  of  these  cases  as  mere  bendings  of  the 
bones,  remarks  that  it-  "  most  commonly  occurs  in  the  long  bones, 
especially  the  clavicle,  the  radius,  and  the  femur.""    He  says,  more- 

*  Art  of  Surgery,  bj  Daniel  Tamer,  London,  1742,  vol.  ii.  p.  255. 
'  Soienoe  and  Art  of  Surgery,  Phila.  ed.,  1854,  p.  180. 
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over,  "Fracture  of  the  clavicle  in  infants  not  iinfrequently  occurs,  ani 
is  apt  to  be  overlooked.  The  child  cries  and  suffers  paio  whenever 
the  arm  is  moved*  On  examination,  an  irregularity,  with  some 
protuberance,  will  be  felt  about  the  centre  of  the  bone."*  The  reader, 
will  not  fail  to  recognize,  in  these  symptoms  the  incomplete  fractmi 
of  which  we  are  now  speakiug,  although  Erichseu  evidently  beliei? 
them  to  be  examples  of  complete  fracture. 

In  addition  to  this  testimony  as  to  the  frequency  of  these  fractures' 
in  the  clavicle,  I  will  only  mention  that  Johnson,  in  his  review  of 
Markham's  Observations  on  the  Surfjkal  Practice  of  Pans,  says  th| " 
**many  surgeons  have  noticed  the  incomplete  fracture  of  the  clavicle 
as  of  other  bones,  which  takes  place  in  the  young."* 

Pathology, — ^The  following  experiments  will  assist  in  the  elacidatioa 
of  this  point  of  our  subject: — 

Experiment  1. — I  bent  the  leg  of  a  chicken  five  weeks  old. 

cracked  under  my  fingers,  and  remained  bent.     Having  waited  a 

seconds,  and  finding  that  it  was  not  restored  to  position,  I  pressed  up 

it  and  made  it  straight.     The  chicken  walked  off  without  any  limp. 

On  the  fourth  day,  before  dissection,  the  bone  looked  as  if  it  was 

still  bent;  but  on  removing  the  soft  parts,  the  Hae 

Fig.  24.  Qf  t]^Q  f^xi9  of  the  bone  was  found  to  be  straight.  Tha 

areolar  tissue   under   the  skin  was   infiltrated  with 

lymph,  which  was  most  abundant  near  the  fractur 

and  gradually  diminished  towards  each  extremity  i 

the  limb.     This  effusion  was  confined  almost  entirelj 

to  the  front  of  the  limb,  or  to  that  side  which  hi 

been  broken,  and  constituted  the  greater  part  of 

enlargement  which  I  had  noticed  before  the  dis 

tion  was  commenced,  and  which  then  felt  like  bone 

On  the  front  of  the  bone,  also,  underneath  the 
riosteum,  there  was  a  loose,  honeycomb  deposit 
eusbeathing  callus,  about  one  line  in  thickness,  an 
extending  upward  and  downward  about  half  an  inc 
This  callus  surrounded  the  bone  in  three*fourtha  < 
its  circumference;   but  there  was  no  callus  on 
posterior  surface.     It  was  also  deficient  exactly  aloB 
the  line  of  fracture,  in  front  and  on  the  sides,  in  coij 
sequence  of  which  an  oblique  groove  remained,  ind 
eating  the  seat  of  the  fracture. 

E^qyeriment  2. — I  produced  a  partial  fracture  at  1 
same  point,  in  a  chicken  five  weeks  old.  The  bone 
was  felt  to  crack,  and,  as  it  would  not  straighten  spoa- 
taneously,  I  immediately  bent  it  back  to  its  place. 

On  the  eighth  day  I  dissected  the  limb.  The  ap- 
pearances, before  and  after  dissection,  were  the  same 
as  in  Experiment  1.  No  ensheathing  callus  on  the 
posterior  surface.  The  furrow  over  the  line  of  fracture 


Pirtlml     fr»<:liire 
tiuiuiuit«d. 


'  Solenoe  and  Art  of  Surgery,  Philft.  eii,,  1854,  p.  205. 
«  Lond,  Med,-CMr.  Rov,,  toK  atxxir.  p.  474,  1841, 


PARTIAL    FRACTURE    OF    THE    LONG    BONES. 


83 


aite  so  deep  as  in  Experiment  1.  On  opening  into  the  centre 
of  the  shaft  1  found  the  canal  nearly  filled  with  bony  matter  opposite 
the  fracture,  and  the  broken  ends  were  completely  unite(L 

Experiment  3. — This  was  made  upon  the  opposite  leg  of  the  same 
chicken,  and  with  the  same  results. 

Experiment  4. — Same  as  Experiment  1,  except  that  I  supposed  at 
first  the  bone  was  broken  completely  oflF.  The  dissection  showed, 
however,  that  such  was  not  the  fact.  The  posterior  wall  was  a  little 
thickened,  but  the  ensheathing  callus  was  only  in  front  and  on  the 
two  sides.     The  medullary  canal  was  closed  with  booe. 

So  early  as  the  year  1673,  a  dissection  made  by  Glaser  demon- 
strated incontestably  the  existence  of  partial  fractures  in  the  shaft, 
and  in  the  direction  of  the  diameter  of  long  bones.*  Camper,  in 
1765,  again  described  a  specimen  which  he  had  seen;'  and  Bonn, 
in  1783,  added  a  third  positive  observation? 

M,  Gimele  is,  therefore,  io  error  when  he  ascribes  to  Campaignac 
the  credit  of  having  first  proven  by  dissection  their  existence,  in  a 
paper  communicated  to  the  Academy  of  Medicine  at  Paris,  in  1826. 
Campaignac,  however,  seems  to  have  been  the  first  who  described 
very  particularly  the  condition  of  this  fracture.  lie  has  recorded  the 
history  and  dissection  of  two  cases,  one  of  which  occurred  in  the 
fibula,  and  one  in  the  tibia.  The  first  of  these  cases  was  a  girl  twelve 
years  old,  who  survived  the  accident  just  eight  weeks.  The  fracture 
had  occurred  near  the  middle  of  the  bone,  and  upon  the  anterior  and 
internal  side;  in  which  direction,  resting  against  the  tibia,  the  bone 
was  found  inclined.  "The  bony  fibres  had  been  broken  at  diil'erent 
lengths,  almost  exactly  like  what  takes  place  in  the  branch  of  a  tree 
which  has  been  partially  broken ;  and,  as  we  see  sometimes  in  this 
latter  case,  the  bundles  of  splintered  bony  fibres  abutted  upon  them- 
selves, and  did  not  take  their  places  when  we  endeavored  to  restore 
them  ;  so  the  abnormal  angle  which  the  fibula  represented  could  not 
be  effaced,  the  ends  of  the  divided  fasciculi  not  restoring  themselves 
to  their  respective  places.  This  disposition  might  be  especially  seen 
toward  the  anterior  part  of  the  internal  face,  where  a  packet  of  fibres 
coming  from  below,  was  braced  against  the  upper  lip  of  the  division, 
which  it  thus  held  open.  This  opening  at  first  made  me  think  that 
the  fragments  could  not  have  been  well  consolidated;  but  I  assured 
myself  that  it  was,  and  the  fact  was  subsequently  confirmed  by  the 
Academy  of  Mediciue;  all  the  points  which  were  in  contact  were 
found  intimately  united.'** 

Diagnosis, — The  diagnosis  is  not  difficult.  The  distortion  indicates 
sufficiently  the  existence  of  a  fracture,  while  the  complete  absence  of 
crepitus  in  nearly  all  cases,  and  of  either  overlapping  or  lateral  dis* 
placement,  must,  generally,  especially  where  the  accident  has  occurred 
m  a  child^  sufficiently  indicate  that  the  fracture  is  incomplete.     It  will 

^  Malg&igne,  op.  cit.,  p*  44,  from  Th,  BoneU  S*?piilchr«tmn,  1700,  torn.  iiL  p.  424, 
y\t  and  Obs.  Fhjs.  And  Lit.  of  Soo.  of  E^liDburgh,  1771,  vol.  lii.  p.  5'^. 
Rigiie,  op.  dt.,  p.  44,  from  Deacript.  TLhs.  ttedium  Morb*  Htjiriani,  178'd. 
Fracturvis  luoomptetes  et  dea  Fractures  Longitudmalttfi  d«d  On  dea  Membres  ; 
*  J*  A*  J.  CaxDpftigaao.     Pftru,  1829,  pp.  9-iO. 
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assist  tlie  diagnosis  also  to  notice  that  these  accidents  are  almoalj 
fined  to  the  middle  third  of  the  long  hones;  and  they  are  pr 
usually  by  a  bending  of  the  bones,  the  forces  operating  upon 
extremities^  and  not  directly  upon  the  point  which  is  broken. 

In  complete  fractures,  also^  preternatural  mobility  is  so  oonstania 
sign  as  to  be  regarded  as  diagnostic,  while  here  there  is  almost  always 
a  great  degree  of  immobility  at  the  seat  of  fracture.  The  angle  i 
by  the  projecting  extremities  is  usually  rather  gentle  and  smooth! 
at  other  times  it  is  abrupt,  indicating  a  greater  amount  of  fraottire,  < 
that  the  outer  fibres  are  broken  more  irregularly.  The  power  of  ustag 
the  limb  is  generally  sensibly  impaired,  but  not  completely  lost. 

Treatmeiit,^ J wrine^  Murat,  Campaignac,  Gulliver,  Malgaigne*  with 
some  others*  have  noticed  the  fact  that  it  is  ot\en  difficult,  and  som^ 
times   quite  impossible,  to   restore   these   bones  to  position;  a  cir- 
cumstance which  they  have  justly  ascribed  to  that  condition  of  tbe 
fragments  described  by  Campaignac.     The  broken  extremities  of  the 
fasciculi  become  braced  against  each  other,  and  eftectually  resi^  all 
eflbrts  to  straighten  the  boue;  unless,  indeed,  so  much  force  is  used  «a^ 
to  render  the  fracture  complete:  a  result  which,  if  it  should  chance  i 
happen,  need  not  occasion  any  alarm,  since,  while  it  enables  us  at  one 
to  restore  the  hone  to  line,  dtjcs  not  much  increase  the  danger  of  later 
displacement  and  overlapping.     That  the  fracture  has  become  cam*' 
plete  we  may  know  by  a  sudden  sensation  of  cracking,  by  the  increaae^ 
mobility,  and  by  the  crepitus  which  is  now  easily  developed, 

But  we  need  not,  on  the  other  hand,  be  over  anxious  to  straight) 
the  bone  completely,  since  exi>erience  has  shown  that  after  the  . 
of  a  few  weeks  or  months  the  natural  form  is  usually  restored  spon* 
taneously.     I  am  not  now  speaking  of  those  cases  in  which  the  resto- 
ration occurs  immediately,  where  it  is  probable  that  the  splintered 
fibres  ofier  no  resistance  to  the  restoration ;  but  only  of  those  in  whic* 
the  hone  straightens  so  gradually  as  to  induce  a  belief  that  the  broke 
ends  are  the  cause  of  the  resistance.    To  this  variety  of  accident  belong 
oases  one,  five,  six,  seven,  and  eight,  published  in  my  Beport  on  ~   ^ 
formities  afber  Fractures;^  io  one  of  which  the  natural  axis  was  resumed 
in  less  than  four  weeks.    In  a  case  mentioned  by  Gulliver,  it  required 
about  the  same  time  to  render  the  bones  of  the  forearm  perfectll 
straight;  and   in  one  case  mentioned  by  Jurine,  at  the  end  of  sil 
months  it  was  "difficult  to  say  which  arm  had  been  broken,  and  at 
the  end  of  one  year  it  was  impossible  " 

Jurine  attributes  this  restoration  to  "muscular  action,  or  more  , 
especially  to  the  reaction  of  the  compressed  bony  plates;"  but  whil^H 
it  is  easy  to  understand  how  the  reaction  of  the  compressed  fibrd^ 
may  accomplish  the  gradual  restoration,  I  am  unable  to  understand  in 
what  manner  muscular  action  contributes  to  this  result,  since  most  i " 
the  muscles  attached  to  the  long  bones  operate  so  much  more  ena 
getically  in  the  direction  of  their  axes  than  in  the  direction  of  theif 
diameters.  Indeed  we  have  often  seen  these  bones  bent  after  oom* 
plete  fractures,  and  before  the  union  was  consummated,  by  muscular 
action  alone* 


Trans,  Am.  Med.  Assoc,  toU  viiL,  1855,  pp,  392-5, 
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I  repeat,  then,  that  the  gradual  restoration  of  these  bones  is  due  to 
the  same  circumstance  which  produces  at  other  times  an  immediate 
restoration,  namely,  the  elasticity  of  the  unbroken  fibres,  but  which 
elasticity,  in  this  latter  instance,  is,  for  a  time,  effectually  resisted  by 
the  bracing  of  the  broken  fibres.  At  length,  however,  in  consequence 
of  the  gradual  absorption  of  the  broken  ends,  this  resistance  is  removed, 
and  the  bone  becomes  straight.  If  this  absorption  refuses  to  take 
place,  and  the  fibres  continue  pressed  forcibly  against  each  other,  as 
in  the  case  described  by  Campaignac,  then  the  bone  remains  perma- 
nently bent. 

Having  straightened  the  bone  as  far  as  is  practicable,  it  only  remains 
to  secure  the  fhigments  in  place  by  suitable  bandages  or  splints.  If 
the  restoration  is  incomplete,  these  means  may  assist  the  efforts  of 
nature  in  accomplishing  a  gradual  restoration. 

It  is  scarcely  necessary  to  say  that  extension  and  counter-extension 
avail  nothing  in  partial  fractures. 


§  3.  Fissures. 

These  constitute  the  second  principal  form  of  incomplete  fractures, 
or  those  in  which  the  fracture  is  accompanied  with  no  appreciable 
bending,  which  occur  almost  exclusively  in  infiexible  bones,  such  as 
the  compact  bones  of  adults,  and  more  often  in  the  direction  of  their 
axes  than  of  their  diameters.  They  are  complete  so  far  as  they  extend, 
bat  they  do  not  completely  sever  the  bone  so  as  to  form  two  distinct 
fragments.  They  have  been  most  frequently  observed  in  the  flat 
boneSy  such  as  the  bones  of  the  skull,  and  in  the  upper  bones  of  the 
fiwje;  occasionally  in  the  long  bones,  both  in  their  diaphyses  and  epi- 
physes, and  rarely  in  the  short  bones. 

M.  Gariel  has  reported,  in  the  Bulletins  de  la  Societe  Anat,  for  1835, 
a  case  of  fissure  of  the  inferior  maxilla,  occurring  in  a  lad  sixteen  or 
eighteen  years  old.  Palletta  found  a  fissure  extending  partly  through 
the  third  dorsal  vertebra,  in  a  man  who  had  fallen  upon  his  back 
eleven  days  before ;  and  M.  Lisfranc  has  mentioned  a  remarkable  case 
of  fissure  and  partial  fracture,  with  bending  of  five  ribs  in  the  same 
person.^  Malgaigne  believes  that  he  has  seen  one  example  of  this 
variety  of  incomplete  fracture  of  the  scapula,  occurring  through  a 
portion  of  the  infra-spinous  region.  I  have  myself  elsewhere  recorded 
another,  as  having  been  found  in  the  skeleton  of  Nimham,  an  Oneida 
Indian,  who  was  a  great  fighter,  and  who  died  when  about  forty-five 
years  old,  in  consequence  of  severe  injuries  received  in  a  street  brawl ; 
but  his  death  did  not  occur  until  four  or  five  months  after  the  receipt 
of  the  injuries. 

In  addition  to  this  fracture  of  the  right  scapula,  five  of  his  ribs 
were  broken,  and  both  legs,  all  of  which,  except  the  scapula,  had  united 
completely  by  intermediate  and  ensheathing  callus. 

The  scapula  was  broken  nearly  transversely,  the  fracture  com- 

>  Des  Fract.  Incomplet.  et  des  Fissures,  par  J.  A.  J.  Campaignac,  1829,  p.  20. 
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menciDg  iipon  the  posterior  margin  at  a  point  about  three-quarters < 
an  inch  below  the  spine,  and  extending  aeross  the  body  of  the  bon 
one  inch  and  three-quarters,  in  a  direction  inclining  a  little  upwar' 
being  irregularly  denticulate  and  without  comminution.  The  frag- 
menLs  were  in  exact  opposition^  and,  throughout  most  of  their  extetit» 
in  immet^liate  contact.  They  were,  however^  not  consolidated  at  aaj 
point,  but  upon  either  side  of  the  fissure  there  was  a  ridge  of  i 
sheathing  callus,  of  from  one  to  three  or  four  lines  in  breadth,  and  ( 
half  a  line  or  less  in  thickness  along  the  broken  margin,  from  whici 
point  it  subsided  gradually  to  the  level  of  the  sound  bone.  The  sarn 
was  observed  upon  the  inner  as  well  as  upon  the  outer  surface  of  ih 
scapula.  This  callus  bad  assumed  the  character  of  complete  bon 
bat  it  was  more  light  and  spongy  than  the  natural  tissue,  and  th 
outer  surface  had  not  yet  become  lamellated*  Its  blood-canals  and 
bone-cells  opened  everywhere  upon  the  surface. 

Directly  over  the  fracture,  and  between  its  opposing  edges,  no  callus 
existed,  but  as  the  bone  had  lain  some  time  in  the  earth  before  it  wa 
exhumed,  it  is  probable  that  a  less  completely  organized  intermedin 
callus  had  occupied  this  space,  and  that,  owing  to  the  less  proportioa 
of  earthy  matter  which  it  contained,  it  had  become  decomposed 
had  been  removed. 

M.  Voillemier  found  the  head  of  the  humerus  penetrated  by  two  < 
three  fissures;'  and  M,  Campaignac  has  reported  the  case  of  a  lad  i 
or  twelve  years  old,  who  was  compelled  to  submit  to  amputation 
his  arm  at  the  sboulder-joint,  in  consequence  of  a  severe  injury, ; 
which  the  humerus  was  found  fissured  from  the  insertion  of  the  de 
toid  to  near  the  condyles,  extending  through  the  entire  thickness  ( 
the  bone,  and  the  edges  of  the  fissures  so  much  separated  toward    _ 
lower  extremity  as  to  admit  the  blade  of  a  kiiiie.*     Chaussier  bas 
related  a  case  in  which  a  criminal,  who  died  soon  after  having  sub- 
mitted to  the  torture,  was  found  to  have  a  nearly  longitudinal  fissuu 
of  the  radius  in  its  upper   fourth,  aud  which  penetrated  half  wa 
through  the  thickness  of  the  bone.*     Gulliver  saw  a  flssure  in  tli 
pelvis  of  an  infant.*     Malgaigne  has  seen  two  specimens  of  this  fra 
ture  in  the  iliac  bones,  both  of  which  belonged,  as  he  thinks,  to  adult 
in  one,  the  fissure  was  limited  to  the  internal  table;*  and  in  the  ' 
of  the   lad  reported   by  Gariel,  as  having  a  fissure  of  the  inferio 
maxilla,  there  was  also  found  a  fissure  of  the  left  ilium,  but  which 
was  limited  to  the  outer  table," 

M.  J*  Cloquet  has  mentioned  a  case  of  fissure  of  the  shad  of  tha 
femur  passing  through  the  condyles  and  extending  upward  to  near 
the  middle  of  the  bone.  The  fissure  was  produced  by  a  bullet,  which 
had  completely  traversed  the  bone  from  behind  forward,  a  little  above 
the  condyles.'     M.  Malgaigue  has  also  represented,  in  one  of  his  plates^ 


)  Mal^aigne,  op.  clt.,  p.  35. 
'  C&nip2iigim€,  DtiA  Fract.  Incomplet.,  &o.,  p>  24. 

"  M^fl.  UgAle,  p.  447  et  8«q,  «  Gateite  MfitL,  1S35,  p.  472. 

*  Op.  dt.,  p.  34,  •  BuUtlina  de  Ia  Soc.  Auat.,  1835,  p,  24. 

T  Tli^j^e  du  Concoara  din  Pathol.  Kxierne,  1631|  pi.  xii.^  fig.  7*    AIbo,  D«fl  Fr«o.,«lo*jt 
par  CampatgBA^),  3829,  p.  19. 
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a  fissure  of  the  femur  extending  along  the  front  of  the  bone,  some- 
what irregularly,  from  a  point  a  little  below  the  trochanter  minor  to 
near  the  condyles.^  The  bone  was  presented  to  the  Museum  of  Val- 
de-Grfice,  by  M.  Fleury ;  but  it  is  to  be  regretted  that  we  have  no 
farther  account  of  this  remarkable  specimen.  Certainly,  in  the  com- 
plete absence  of  any  farther  history  of  the  case,  one  might  be  justified 
in  expressing  a  doubt  whether  it  was  not  a  fissure  occasioned  by  the 
contraction  consequent  upon  exposure  and  drying  after  death. 

The  following  account  of  a  fissure  of  the  neck  of  the  femur,  of  the 
same  character  with  those  which  now  occupy  our  attention,  is  copied 
firom  the  proceedings  of  the  "  Boston  Soc.  for  Med.  Improvement^"  at 
its  regular  meeting  in  September,  1856 : — 

"  Partial  Fracture  of  the  Neck  of  the  Femur  in  a  man  eet.  44  years. 
Specimen  shown  by  Dr.  Jackson. — The  fracture,  which  appears  as  a 
mere  crack  in  the  bone,  commences  anteriorly  just  above,  but  very 
near  to,  the  insertion  of  the  capsular  ligament,  runs  along  this  inser- 
tion for  about  an  inch,  and  then  extends  directly  upward  to  the  mar- 
gin of  the  head  of  the  bone.  From  this  last  point  it  crosses  the  upper 
surface  of  the  neck  almost  in  a  straight  line,  and  at  a  little  distance 
from  the  margin  of  the  head,  but  afterward  approaches  very  closely 
to  this  margin  posteriorly;  it  then  turns  downward  and  obliquely 
forward,  and  stops  at  a  point  about  half  way  between  the  small  tro- 
chanter and  the  head  of  the  femur,  and  two  thirds  of  an  inch  or  more 
anteriorly  to  the  line  of  this  trochanter.  The  fracture  then  involves 
about  three- fourths  of  the  neck  of  the  bone ;  the  inner-anterior  portion 
only  being  spared.  There  is  considerable  motion  between  the  neck 
and  the  shafts  and  the  fracture  could,  undoubtedly,  be  completed  with- 
out the  application  of  any  extraordinary  force.  Dr.  J.  referred  to 
other  cases  of  partial  fracture ;  but  a  fracture  of  this  sort,  as  occurring 
in  this  situation,  and  in  a  fully  adult  subject,  he  believed  had  never 
before  been  described.  There  was,  also,  in  this  case,  a  transverse  frac- 
ture of  the  same  femur  midway,  with  a  split  extending  upward  nearly 
to  the  neck  of  the  bone;  and  still  further,  a  fracture  of  the  spine.  The 
patient,  a  laboring  man,  fell  through  two  stories  of  a  building  and 
down  upon  a  hard  floor.  On  the  same  day  he  entered  the  Massachu- 
setts General  Hospital,  and  on  the  18th  day  from  the  time  of  the  acci- 
dent he  died.  The  femur  is  perfectly  healthy  in  structui-e,  and  no 
changes  are  observable  in  the  bone  about  the  fracture."^ 

Whatever  doubts  may  have  been  thrown  upon  the  possibility  of  this 
accident,  as  applied  to  the  neck  of  the  femur,  by  the  ingenious  argu- 
ments of  Robert  Smith,  of  Dublin,'  the  question  is  now  at  least  deter- 
mined by  an  incontestable  fact.  Dr.  Smith  had  rendered  it  quite  pro- 
bable that  both  Colles  and  Adams  were  mistaken,  and  that  the  cases 
described  by  them  were  examples  of  impacted  fracture,  and  not  of 
partial  fracture;  but>  in  arguing  the  improbability  of  its  occurrence, 

>  Op.  cit..  p.  37,  pi.  1,  fig.  1. 

<  Bojt.  Med.  and  Uarg.  Joarn.,  toI.  Iv.  p.  351.  See,  also,  Amer.  Joarn.  Med.  Soi. 
for  1857,  p.  306 ;  with  engraving. 

*  Treatise  on  Fractures  in  the  Vioinitj  of  Joints,  etc.,  bj  Robert  Wm.  Smith, 
Dablin,  1854,  p.  44  et  seq. 
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from  the  infrequency  of  fractures  of  tbe  neck  of  the  femur  in  early 
life,  he  overlooked  the  fact  that  there  were  two  forms  of  incomplete 
fractures,  and  that  it  was  only  the  '*  green  stick"  fracture  which  be- 
longed mostly  to  childhood ;  *'  fissures"  being  found  most  often  id  the 
bonea  of  adults.     Indeed,  I  think  the  example  recorded  by  TouroelJ 
in  the  Archives  de  Midecine,  had  already,  so  early  as  the  year  1837J 
established  the  possibility  of  a  "fissure"  in  the  neck  of  tbe  feraur;  aUj 
though  by  Malgaigne  this  case  has  been  mentioned  as  an  example  * 
that  other  variety  of  partial  fractures  which  is  almoet  peculiar 
childhood,  and  in  which  the  bones  yield  quite  as  much  by  bending  i 
by  breaking.    But  the  man  was  eighty -five  years  old,  and^  haviajj 
died  three  months  and  a  half  after  the  accident,  a  long  crevice  wa 
found,  extending  nearly  through  the  neck  of  the  femur,  partly  witbinl 
and  partly  without  the  capsule. 

I  have  seen,  in  Dr.  Mutter's  valuable  collection  of  bones  at  Phila- 
delphia, a  specimen  of  fissure  of  the  trochanter  major,  which,  it  is 
believed,  occasioned  the  death  of  the  patient  by  hemorrhage. 

Gulliver  says  there  is  an  example  of  a  fissure  in  a  patella  belonging 
to  the  muaeiim  of  the  Edinburgh  College  of  Surgeons;  the  fissure  tra 
versing  its  articular  face  only.^ 

The  first  example  of  a  fissure  of  the  tibia  is  recorded  by  Com.  1 
part  Vander-Wiel,  in  16S7;  and  indeed  this  is,  according  to  Clio 
paignac,  the  first  exact  observation  of  this  species  of  fracture  whiclr^ 
our  science  possesses,  although  its  existence  had  been  recognised  by 
the  most  ancient  authors.    A  servant  had  been  kicked  by  a  horse,  ani^ 
after  a  time,  pain  continuing  in  the  limb,  his  surgeon,  Dufoix,  suspectJ  ' 
a  fissure  of  the  tibia,  and  having  cut  down  to  the  bone,  a  cure  wa 
Boon  eftected.* 

In  the  Dupuytren  Museum,  at  Paris,  there  are  two  tibiae  with  linear 
fractures ;  one  without  history,  and  the  other  presented  by  MM,  Mar- 
jolin  and  Rullier,  *'  and  which  had  been  broken  by  a  ball."^  In  tho 
example  related  by  Campaignac,  a  woman,  havmg  leaped  from  a , 
second-story  window,  died  immediately,  and  upon  examination  sh<ll 
w^as  found  to  have  three  fissures  in  the  upper  portion  of  the  left  tibia, 
one  only  of  which  entered  the  articulation/ 

The  soldier  spoken  of  by  Became,  having  been  struck  upon  the 
middle  of  the  tibia,  continued  to  march  for  some  distance;  but  serious 
complications  ensuing,  he  finally  died.  A  fissure  was  founds  after 
death,  near  the  middle  of  the  shaft  of  the  tibia,* 

L^veille  relates  that  an  Austrian  soldier  had  his  leg  penetrated  by 
a  ball  at  the  battle  of  Marengo;  from  thence  he  marched  several  miles 
and  then  was  transported  to  Pavia.  Although  the  wound  at  first 
seemed  very  simple,  graver  symptoms  soon  followed,  and  it  became 
necessary  to  amputate  the  thigh.  Dissection  showed  that  the  ball  had 
occasioned  several  oblique  and  longitudinal  fissures,  which  extended 
nearly  the  whole  length  of  the  shaft  of  the  bone.* 


^  Malgaigne,  op*  cit,,  page  35.  *  Campai^ao,  op.  oit,,  p.  17* 

»  Malgaigtiy,  op.  cit.,  p*  36.  *  Campaigu&0|  op.  cit.,  p.  21. 

*  Abregfi  dea  Mflladiea  qui  attaqaetit  la  Siibatatico  des  Ob,    Toulonse,  1775,  p.  1^' 

*  MalgaignOf  op,  cit.,  p.  39,    See,  alao,  Chapter  ou  QuQ^liot  Fractures  id  this  Tolume. 
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Many  similar  examples  of  fissure  from  "perforating"  gunshot 
wounds  of  the  bone  have  been  observed  during  the  late  war  in  this 
country ;  but  as  these  examples  belong  peculiarly  to  military  surgery, 
they  will  be  discussed  more  at  length  in  the  chapter  on  gunshot  frac- 
tores. 

Duverney  saw  a  priest  who  had  fallen  and  bruised  the  middle  of  his 
left  leg ;  the  swelling  and  pain  consequent  upon  which  were  subdued 
after  a  few  days.  The  patient  believed  himself  cured,  and  acted  ac- 
cordingly. Suddenly,  in  the  night,  he  was  seized  with  an  acute  pain 
in  the  limb;  and  on  cutting  down  to  the  bone,  a  bloody  serum  escaped 
from  between  it  and  the  periosteum,  and  the  bone  was  discovered  to 
be  fissured  longitudinally.  Subsequently  the  tibia  was  trephined,  but 
the  fissure  did  not  reach  the  marrow.  He  recovered  completely  in 
less  than  two  months. 

The  same  writer  mentions  another  case  in  which  a  soldier  received 
the  kick  of  a  horse  in  the  middle  of  his  left  leg  which  was  followed 
immediately  by  great  pain,  and  subsequently  by  much  inflammation, 
and  even  gangrene  of  the  skin.  The  wound,  however,  cicatrized 
kindly,  but  after  three  months  he  was  seized  suddenly  with  a  severe 
pain  in  the  limb ;  and,  after  the  trial  of  many  remedies,  resort  was 
finally  had  to  the  knife,  when  the  tibia  was  seen  to  be  discolored,  and 
cracked  longitudinally.  On  the  following  day  the  bone  was  opened 
over  the  course  of  the  fissure  with  a  chisel  and  mallet,  and  the  patient 
was  at  once  relieved  by  the  escape  of  a  yellowish  and  very  offensive 
matter.  At  the  next  dressing,  the  bone  was  opened  more  freely  by 
several  applications  of  the  trephine,  and  an  abscess  was  exposed  in 
the  centre  of  the  bone.  The  patient  finally  recovered  after  about  four 
months.^  M.  Campaignac  saw,  also,  at  the  hospital  La  Charity,  the 
tibia  of  a  woman,  aet.  38  years,  upon  which  were  found  four  fissures; 
the  report  of  which  case  is  accompanied  with  a  wood-cut  illustration.' 

Fissures  may  occur  probably  at  all  periods  of  life,  but  they  are  more 
frequently  found  in  the  bones  of  adults.  Campaignac,  however,  men- 
tions a  fissure  of  the  humerus  in  a  child  ten  or  twelve  years  old,  and 
Gulliver  has  seen  a  fissure  in  the  pelvis  of  an  infant. 

Etiology. — They  may  be  occasioned  by  most  of  those  causes  which 
produce  fractures  in  general,  such  as  direct  or  indirect  shocks;  but 
they  are  occasioned  much  more  often  by  direct  blows,  especially  when 
inflicted  upon  bones  imperfectly  covered  by  soft  parts,  such  as  the 
tibia.  Bullets,  having  violently  struck  or  penetrated  the  bone,  have 
frequently  occasioned  fissures. 

Their  course  may  be  parallel  with  the  axis  of  the  bone,  oblique 
or  transverse;  they  are  often  multiple;  some  merely  enter  the  outer 
laminae,  others  open  into  the  cellular  tissue,  and  others  still  divide  both 
surfaces  of  the  bone  through  and  through;  and,  according  as  they 
penetrate  more  or  less  deeply  the  bone,  their  lips  will  be  found  to  be 
more  or  less  separated.     They  frequently  extend  into  the  joint  surfaces,. 

Diagnosis. — The  signs  which  indicate  the  existence  of  a  fissure  must, 
in  a  large  majority  of  cases,  be  insufficient  to  determine  fully  the 

>  Malgaigne,  op.  oil.,  p.  39  et  seq.  '  Campaigoac,  op.  oit.,  pp.  21-22. 
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diagnosis  during  the  life  of  the  patient.    It  is  not  probable  that  raclij 
fissures  could  ever  be  clearly  made  out  by  the  touch  alone,  where  lb« 
skin  is  not  broken,  since  the  pain,  swelling,  suppuration,  etc,  are  onlf 
characteristic  of  inflammation  of  the  bone  or  of  its  coverings,  adi 
might  be  equally  present  whether  a  fracture  existed  or  not     lo  tho 
rare  cases  only  in  which  the  flesh  is  torn  ofl;  and  the  surface  of  th 
bone  is  brought  directly  under  the  observation  of  the  eye,  will  th 
diagnosis  become  certain. 

Treatment. — Fortunately,  an  error  in  judgment  in  this  matter  will 
not  materially,  if  at  all,  prejudice  the  interests  of  the  patient;  sine 
whatever  may  be  the  fact  in  other  respects,  if  the  bone,  or  its  perio 
teum,  or  its  medullary  membrane,  is  inflamed^  and  rest,  with  ant 
phlogistics,  does  not  accomplish  its  speedy  resolution,  incisions  an 
perforations  become  inevitable,  if  we  would  give  either  safely  or  reXiB 
to  the  Bufterer.  Accordingly,  in  the  inflammation  and  suppuratio 
consequent  upon  these  fractures,  we  have  seen  that  it  has  been 
sionally  found  necessary  to  lay  open  the  soft  tissues  freely,  and  eve 
to  trephine  the  bone  at  one  or  more  points. 

JFissxires  in  Cartilage. — I  have  once  met  with  a  fissure  in  the  thyroid 
cartilage,  which  constitutes,  so  far  as  I  know,  the  only  exanaple  .uc 
record  of  a  fissure  in  cartilage,^ 
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§  1.  OsBA  Nasi, 


Of  twenty -four  cases  of  fracture  of  the  ossa  nasi  recorded  by  roe 
only  fourteen  were  seen  by  a  surgeon  in  time  to  afford    relief.    It 
seemed   to  me  necessary,  therefore,  that  the   student  should   be  in-     f 
structed   how  frequently  the   nature  of  this  accident  is  overlookedjB 
bjr  the  friends,  and  even  by  the  surgeon  himself,  to  the  end  that  h^™ 
might  be  thus  admonished  of  the  necessity  of  always  instituting,  ia 
such  cases,  careful  and  thorough  examinations.     In  some  of  the 
recorded  in  my  notes,  where  surgeons  were  called  in  time,  and  a  d' 
formity  remains,  it  is  not  improbable  that  the  accident  was  not  r< 
nized.     The  rapidity  with  which  swelling  ensues  after  severe  bio 
upon  the  nose,  concealing  at  once  the  bones,  and  lifting  the  skin  even 
above  its  natural  level,  explains  these  mistakes.     The  nose,  also,  is 
remarkably  sensitive,  and  the  patient  is  often  exceedingly  reluctant 
to  submit  to  a  thorough  examination.     It  ought,  however,  not  to  be 
forgotten  that  the  omission  on  the  part  of  the  surgeon  to  do  his  duty 


*  Set;  Buffalo  Med.  Jaorn.,  vol   i^iii. 
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will  not  always  be  excused,  even  though  the  patient  himself  has  pro- 
tested against  his  interference,  especially  where  an  organ  so  prominent, 
and  so  important  to  the  harmouy  of  the  face,  is  the  subject  of  his 
neglect  or  mal-adjustment;  since  the  most  trivial  deviation  from  its 
origiDal  form  or  position,  even  to  the  extent  of  one  or  two  lines, 
becomes  a  serious  deformity. 

When  the  ossa  nasi  are  struck  with  considerable  force,  from  before 
and  from  above,  a  transverse  fracture  occurs  usually  within  from  three 
to  six  lines  of  their  lower  and  free  margins,  and  the  fragments  are 
simply  displaced  backwards,  or  if  the  blow  is  received  partially  upon 
one  side,  they  are  displaced  more  or  less  laterally.  This  is  what  will 
happen  in  a  great  majority  of  cases,  as  I  have  proven  by  examinations 
of  the  noses  of  those  persons  who  have  been  the  subjects  of  this  acci- 
dent, both  before  and  after  death,  by  repeated  experiments  upon 
the  recent  subject. 

These  fragments  are  generally  loose  and  easily  pressed  back  into 
place  by  the  use  of  a  proper  instrument.  A  silver  female  catheter, 
which  we  have  seen  recommended  by  surgeons,  may  answer  well 
enough  in  a  few  instances,  but  it  will  more  often  fail.  The  diameter 
of  the  meatus  at  the  point  where  the  instrument  must  touch  in  order 
to  make  eftective  pressure  upon  the  ossa  nasi,  is  on  the  average  not 
more  than  two  lines,  and  when  the  membrane  which  lines  it  is  injured, 
it  becomes  quickly  swollen,  and  reduces  the  breadth  of  the  channel  to  a 
line  or  less.  Under  these  circumstances,  any  instrument  of  the  size 
of  a  female  catheter  could  only  be  made  to  reach  and  press  against 
the  nasal  process  of  the  superior  maxilla,  which  is  too  firm  and  un- 
yielding to  allow  it  to  pass  without  the  employment  of  unwarrantable 
force.  In  this  way  it  happens  that  the  operator  is  occasionally  sur- 
prised to  find  how  much  resistance  is  opposed  to  his  efforts  to  lift  the 
bones,  and  after  repeated  unsuccessful  attempts  the  case  is  not  unfre- 
quently  given  over.  If,  however,  he  had  used  a  smaller  instrument, 
he  would  have  found  almost  no  resistance  whatever.  A  3traight  steel 
director,  or  sound,  or  sometimes  even  a  much  smaller  instrument,  if 
possessing  sufficient  firmness,  is  more  suitable  than  the  catheter.  For 
the  same  reason,  also,  one  ought  never  to  wrap  the  end  of  the  instru- 
ment with  a  piece  of  cotton  cloth  as  some  have,  I  suspect,  without 
much  consideration,  recommended. 

What  I  have  said  of  the  facility  with  which  these  bones  may  be- 
replaced,  when  a  proper  instrument  is  employed,  is  true  only  when> 
the  treatment  is  adopted  immediately,  or  at  most  within  a  few  days 
after  the  accident. 

Boyer,  Malgaigne,  and  others  have  noticed  the  fact  that  these  frac- 
tures are  repaired  with  great  rapidity.  Hippocrates  thought  the  union 
was  generally  complete  in  six  days;  and  in  a  case  which  has  come 
under  my  own  observation,  the  fragments  were  quite  firmly  united  on 
the  seventh  day. 

Nor  has  Malgaigne,  whose  observations  are  always  very  accurate, 
overlooked  the  fact,  also,  that  their  repair  is  efiectea  without  the  in- 
terposition of  provisional  callus,  but,  as  it  were,  '^par  premiere  inten 
Hon"    My  own  observation  confirms  this  statement.    Among  all  the 
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specimens  which  I  have  seen  in  the  various  college  and  private  col- 
lections illustrating  fractures  of  the  ossa  nasi,  and  amounting  in  all  to 
over  forty,  in  no  instance  has  there  been  detected,  after  a  careful  ex- 
amination, the  slightest  trace  of  provisional  callus. 

I  am  not  certain  that  it  will  alwavs  be  found  so  easy  to  retain  these 
loose  fragments  in  place,  as  it  is  to  replace  them.  The  very  swelling 
which  takes  place  so  promptly  under  the  skin  tends  to  depress  the 
fragments,  unsupported  as  they  are  by  any  counter  force ;  a  tendency 
which,  possibly,  is  in  some  instances  increased  by  attempts  on  the 
part  of  the  patient  to  clear  his  nostrils  by  snuffing  and  hawking.  I 
have,  in  one  instance,  noticed  very  plainly  a  motion  in  the  fragments 
when  such  efforts  were  made.  How  we  are  to  remedy  this  I  am  not 
prepared  to  say.  None  of  the  plans  which  I  have  seen  suggested 
possess,  in  ray  estimation,  very  much  practical  value.  Few  patients 
will  consent  to  the  introduction  of  pledgets  of  lint,  or  of  stuffisd  baga^ 
or,  indeed,  of  anything  else,  sufficiently  far  up  into  the  nostrils  to 
answer  any  useful  purpose.  The  membrane  is  too  sensitive  and  too 
intolerant  of  irritants  to  enable  us  to  have  recourse  generally  to  such 
methods.  Then,  too,  it  would  require,  on  the  part  of  the  surgeon, 
more  than  ordinary  tact  to  accomplish  so  nice  and  delicate  an  adjust- 
ment of  the  supports  from  below  as  these  cases  demand,  where  the 
slightest  excess  of  pressure,  or  the  least  fault  in  the  position  of  the 
compress  must  defeat  the  purpose  of  the  operator. 

Yet,  if  one  were  disposed  to  make  the  attempt  in  certain  cases 
where  the  comminution  was  very  great,  or  where,  for  any  other  rea- 
son, the  fragments  would  not  remain  in  place,  I  think  there  could  be 
no  better  plan  than  to  push  up  in  succession  a  number  of  small  pledgets 
of  patent  lint,  smeared  with  simple  cerate,  to  each  one  of  which  there 
has  been  attached  a  separate  string,  so  arranged  as  that  their  relative 
position  may  be  recognized,  and  that  they  may  at  a  suitable  time  be 
removed  in  the  order  of  their  introduction. 

The  employment  of  canulas,  as  recommended  by  Boyer,  B.  Bell, 
and  others,  allows  of  the  nostrils  being  stuffed  without  interfering 
materially  with  the  breathing ;  a  provision,  however,  which  is  quite 
unnecessary  with  a  majority  of  persons,  so  long  as  there  exists  no 
impediment  to  the  free  admission  of  air  through  the  fauces. 

With  nicely  adjusted  compresses  made  of  soft  cotton  or  lint,  and 
secured  upon  the  outside  of  the  nose  with  delicate  strips  of  adhesive 
plaster  or  rollers,  we  shall  be  better  able  to  prevent  the  fragments 
from  becoming  displaced  outwards  than  by  moulds  of  wax,  of  lead,  or 
of  gutta  percha,  under  which  it  is  impossible  to  see  from  hour  to  hour 
what  is  transpiring. 

The  complicated  apparatus  devised  by  Dubois  and  recommended 
by  Malgaigne,  to  lift  the  bones  and  retain  them  in  place,  seems  to  me 
indeed  very  ingenious,  but  destitute  of  a  single  practical  advantage. 

A  more  considerable  force  than  that  which  I  have  first  supposed 
will  break,  generally,  the  ossa  nasi  transversely  and  a  little  above 
their  middle,  while,  at  the  same  time,  the  nasal  processes  of  the  supe- 
rior maxillary  bones  may  suffer  slightly. 

With  neither  of  these  accidents  is  the  cribriform  plate  of  the  eth- 
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moid  likely  to  be  broken  or  disturbed.  Indeed,  in  numerous  experi- 
ments made  upon  the  recent  subject,  and  in  which  the  force  of  the 
blow  was  directed  backwards  and  upwards,  breaking  and  comminuting 
the  nasal  bones  above  and  below  their  middle,  with  also  the  nasal 
processes  of  the  superior  maxillary  bones,  and  the  septum  nasi,  the 
cribriform  plate  of  the  ethmoid  was,  without  an  exception,  uninjured. 
The  exceeding  tenuity  and  flexibility  of  the  septum  nasi  at  certain 
points  prevents  effectually  the  concussion  from  being  communicated 
through  it  to  the  base  of  the  brain.  If,  therefore,  after  these  accidents, 
cerebral  symptoms  are  occasionally  present,  as  I  have  myself  twice 
seen,^  they  must  be  due  rather  to  the  concussive  eftiects  of  the  blow 
upon  the  very  summit  of  the  nasal  bones,  where  they  rest  immediately 
upon  the  nasal  spine  of  the  os  frontis,  or  to  some  direct  impression 
upon  the  skull  itself. 

The  amount  of  force  requisite  to  break  in  the  nasal  bones,  at  their 
upper  third,  is  very  great;  no  less,  indeed,  than  is  requisite  to  fracture 
the  OS  frontis.  If  they  do  finally  yield  at  this  point,  then  no  doubt 
the  base  of  the  skull  must  yield  also.  Nor  do  I  think  patients  could 
often  be  expected  to  recover  from  an  accident  so  severe.  To  this  class 
of  fractures  belongs  the  specimen  contained  in  my  museum,  in  which 
not  only  both  of  the  nasal  bones  are  sent  in — the  nasal  spine  being 
broken  at  its  base — but  also  the  os  frontis  is  depressed,  the  nasal  pro- 
cesses of  the  upper  maxillary  bones  are  broken  and  greatly  displaced, 
and  the  anterior  half  of  the  cribriform  plate  of  the  ethmoid  is  forced 
up  into  the  base  of  the  brain.  If  it  is  meant  that  in  these  cases  the 
patient  is  in  danger  from  injury  done  to  the  base  of  the  skull  through 
the  fracture  and  depression  of  the  ossa  nasi,  we  can  appreciate  the 
value  of  the  opinion ;  but  we  do  not  understand  how  this  danger  can 
exist  when  the  nasal  spine  of  the  os  frontis  is  not  broken,  and  the 
upper  ends  of  the  nasal  bones  are  not  displaced  backwards.  But,  ad- 
mitting that  it  were  possible  in  this  way  to  force  up  the  base  of  the 
skull,  it  does  not  seem  to  me  that  we  ought  to  attach  any  value  to  the 
advice  occasionally  given,  to  attempt  to  restore  the  broken  ethmoid 
by  seizing  upon  the  septum  and  pulling  downwards.  A  force  suffi- 
cient to  break  the  base  of  the  skull  never  fails  to  comminute  and 
detach  almost  completely  the  septum  nasi.  We  are  to  proceed  in 
Buch  a  case  as  we  would  in  a  case  of  broken  skull.  We  must  lay 
open  the  skin  freely,  and  with  appropriate  instruments  seek  to  elevate 
and  remove,  if  necessary,  the  fragments.  Indeed,  after  such  accidents, 
we  shall  generally  see  plainly  enough  that  death  is  inevitable,  and  that 
our  services  will  be  of  no  value. 

Occasionally,  I  have  observed,  the  bones  are  neither  broken  at  their 
lower  ends  nor  through  their  central  diameters,  but  only  at  their 
lateral,  serrated,  or  imbricated  margins.  This  is  rather  a  displace- 
ment, or  dislocation,  than  a  fracture.  It  is  more  likely  to  happen,  I 
think,  in  childhood  than  in  middle  or  old  age,  as  in  the  following 
example: — 

Thomas  Kelley,  aged  four  years,  was  kicked  by  a  horse.     Two 

1  Report  on  Deformities  after  Fraotares,  Cases  16  and  18. 
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hours  afterwards,  when  he  was  6rst  seen  by  a  surgeon,  the  nose  and 
face  were  much  swollen,  and  the  fracture  was  overlooked. 

Ooe  year  after  the  accident,  I  found  both  nasal  bon^  depressed 
through  nearly  their  whole  length,  and  especially  in  their  lower  halves. 
The  right  nasal  process  was  alsa  much  depressed^  and  the  right  nostril 
obstructed*     The  lachrymal  canals  upon  this  side  were  closed. 

Simietimes  the  lower  ends  of  the  nasal  bones  are  bent  backwards, 
or  laterally,  constituting  a  partial  fracture, 

A  lad,  aged  Imi  years,  was  hit  by  one  of  bis  mates  accidentally  witk 
his  elbow,  upon  the  left  side  of  his  nose.  I  was  immediately  called, 
and  found  the  lower  end  of  the  left  os  nasi  displaced  laterally  and 
backwards,  so  that  it  rested  under  the  lower  end  of  the  right  os  nasi 
There  did  not  appear  to  be  any  fracture  beyond  that  which  was  in- 
evitable by  the  mere  separation  of  its  serrated  margins  from  the  b^ne 
adjoining.  The  angle  formed  by  the  bone  at  the  point  where  the 
bending  had  occurred  was  smooth  and  rounded,  and  not  abrupt  as  iu 
a  complete  fracture. 

With  a  steel  in-slrument,  introduced  into  the  left  nostril,  I  attempted 
to  lift  the  bone  to  its  place.  The  membrane  was  very  sensitive,  and 
the  patient  very  restless  under  my  repeated  efforts,  I  pressed  up* 
wards  with  considerable  force,  and  succeeded  at  length  in  bringing 
the  bone  nearly  into  position. 

If  there  is  more  complete  displacement,  the  upper  ends  are  not 
nsyally  forced  backwards,  but  rather  a  very  little  forwards,  from  their 
articulations  with  the  os  frontis,  and  the  bones  then  swing,  as  it  W€re> 
upon  the  lower  ends  of  the  nasal  spine,  as  upon  a  pivot  In  this  cou* 
dition  they  are  very  firmly  locked,  and  it  requires  considerable  force, 
applied  under  their  lower  extremities,  to  restore  them  to  place. 

Such  seemed  to  be  the  position  of  the  bones  in  the  case  of  the  lad 
Kelley,  already  mentioned,  and  also  in  a  German,  whose  nose  was 
flattened  by  a  severe  blow  when  he  was  eleven  years  old,  whom  I  sa^, 
thirteen  years  after  the  accident,  in  the  Buftalo  Hospital.  In  this  last 
example  the  bones  were  very  much  displaced  backwards. 

In  children,  also^  the  nasal  bones  may  be  spread  and  flattened,  the 
lateral  margins  not  being  depressed  or  displaced,  but  only  the  mesial 
line  or  arch  forced  back,  so  as  to  press  aside  the  processes  of  the  8upe> 
rior  maxilla;  which  defurmity  may  become  permanent. 

A  block  of  wowl  fell  upon  a  child  three  weeks  old^  as  she  wasljring 
in  the  cradle.  The  nature  of  the  injury  was  not  understood  by  the 
parents,  and  no  surgeon  was  called.  The  ossa  nasi  are  now,  twelve 
years  after  the  accident,  much  wider  than  is  natural,  and  depressed; 
the  nasal  processes  of  the  superior  maxilla  appearing  to  have  been 
spread  asunder. 

Jacob  Kibbsp  a  German,  aged  seven  years,  fell  from  a  height  of  for 
feet,  striking  on  his  face.  Ilis  parents  did  not  suspect  the  injury,  an^ 
no  surgeon  was  called.  Twenty-four  years  after  this,  I  found  the  no 
almost  flat  The  nasal  bones  appeared  unusually  wide,  and  wer 
sunken  between  the  processes  of  the  upper  maxillary  bones,  which 
•  latter  might  be  recognized  by  two  parallel  ridges  oo  each  side,  slightly 
rising  above  the  level  of  the  ossa  nasi. 
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Benjamin  Bell  and  others  have  spoken  of  tedious  ulcers,  polypi, 
necrosis,  fistula  lachrjmalis,  abscesses,  impeded  respiration,  and  im- 
pairment of  the  sense  of  smell  and  of  speech,  as  circumstances  apt  to 
result  from  these  injuries,  and  it  is  certain  that  such  consequences  have 
occasionally  followed;  but  they  must  sometimes  be  regarded  as  acci- 
dents due  to  the  state  of  the  general  system,  and  as  having  no  connec- 
tion with  the  fracture,  except  as  this  injury  served  to  awaken  certain 
vicious  tendencies. 

Two  years  ago,  a  gentleman,  then  twenty-five  years  old,  was  struck 
accidentally  upon  the  right  side  of  his  nose  by  a  board,  and  the  ossa 
nasi  were  displaced  to  the  left.  A  surgeon  made  an  attempt  to  reduce 
them,  but  did  not  succeed,  and  they  have  remained  displaced  ever 
since. 

The  nose  for  a  time  was  much  swollen.  A  few  months  after  the 
accident,  a  purulent  discharge  commenced  from  the  right  nostril,  and 
at  length  an  abscess  formed  in  the  right  cheek.  The  abscess  is  now 
healed,  but  the  nose  continues  to  discharge  pus,  and  occasionally  it 
bleeds  freely.  There  is  a  perforation  of  the  septum,  of  the  size  of  a 
three-cent  piece,  which  is  continuing  to  enlarge. 

No  hereditary  maladies  exist  in  the  family,  except  that,  on  his  father's 
side,  it  has  been  generally  observed  that  wounds  do  not  heal  kindly. 
The  same  is  the  fact  with  him.  When  a  child,  he  was  also  very  sub- 
ject to  epistaxis;  at  sixteen,  a  pulmonary  difficulty  began,  and  he  had 
more  or  less  cough,  with  haemoptysis,  for  two  years.  Since  then,  his 
health  has  been  good.  He  is  a  lawyer  by  profession,  but  of  late  he 
has  lived  in  the  country,  upon  a  farm,  and  has  accustomed  himself  to 
much  out-door  exercise. 

As  to  the  prognosis  in  these  fractures,  I  can  only  say  that  either 
owing  to  the  ignorance  and  carelessness  of  the  patients  themselves, 
who  neglect  to  call  a  surgeon  in  time,  or  to  the  difficulty  of  diagnosis, 
or  to  the  greater  difficulty  in  maintaining  an  adjustment  of  the  frag- 
ments, it  has  hitherto  happened  that,  after  a  fracture  of  the  ossa  nasi, 
more  or  less  deformity  has  usually  remained.  I  have  seen  but  five 
which  could  be  said  to  be  perfectly  restored. 


§  2.  Fractubbs  and  Displacements  op  the  Septum  Narium. 

Fractures  or  displacements  of  the  septum  narium  must  occur  to 
some  extent  in  all  fractures  of  the  ossa  nasi  accompanied  with  depres- 
sion ;  but  they  are  also  occasionally  met  with  as  the  results  of  a  blow 
upon  the  nose,  which  has  been  insufficient  to  break  the  bones,  and  in 
which  only  the  cartilaginous  portion  of  the  nose  has  been  bent  inward 
upon  the  septum. 

Of  these  simple,  uncomplicated  accidents,  I  have  seen  eight;  in 
four  of  which  no  surgeon  was  employed,  or  surgical  treatment  of  any 
kind  adopted,  and  it  is  quite  probable  that  only  in  a  small  proportion 
of  all  the  cases  was  the  nature  of  the  accident  recognized.  Such,  at 
least,  has  been  generally  the  statement  of  the  patients  themselves. 
The  same  causes  will  explain  this  which  have  been  invoked  to  explain 
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similar  oversights  in  cases  of  broken  ossa  nasi.  To  which  we  may 
add,  as  an  additional  reason  why  it  may  be  overlooked,  the  frequency 
of  lateral  distortions  or  deviations  in  the  natural  development  of  lliis 
septum. 

The  cartilaginous  portion  of  the  septum  is  that  which  is  most  (re- 
qnentlj  displaced  by  violence,  and  then  it  is  usually  at  the  point  of 
its  articulation  with  the  bony  septum.  Next,  in  point  of  frequency, 
the  perpendicular  nasal  plate  is  broken,  and  especially  where  it  ap- 
proaches the  vomer.  We  omit  in  this  enumeration,  of  course,  those 
cases  where  the  nasal  bones  themselves  are  broken  down,  in  most  or 
all  of  w^hich,  as  we  have  already  said,  the  perpendicular  plate  is  more 
or  less  fractured  and  displaced.  We  cannot  say  how  often  the  vomer 
is  broken,  since  it  is  beyond  our  observation,  except  in  autopsies.  It 
is  probable,  however,  that  the  force  of  the  concussion  rarely  reaches 
it,  the  cartilage  or  the  perpendicular  plate  giving  way  first  and  easily. 
AVhere  the  deviation  is  only  lateral,  the  results  are  less  serious,  yet 
sufficiently  so,  in  a  few  instances,  to  demand  our  attention.  Lateral 
obliquity  of  the  lower  portion  of  the  nose  follows  generally,  but  oot 
uniforraly,  a  lateral  displacement  of  the  cartilage,  and  when  it  doe3 
exist,  it  is  not  always  proportioned  to  the  amount  of  displacetnetit 
existing  in  the  septum,  so  that  the  septum  is  then  made  to  project 
obliquely  across  the  nasal  passage,  causing  often  a  serious  obstrucM  »ti 
and  permanent  inconvenience.  In  one  instance,  also,  I  have  known  li 
to  occasion  a  chronic  catarrh. 

A  lad,  set.  15,  was  struck  violently  on  the  nose,  which  became  im- 
mediately  much  swollen,  hot  no  surgeon  was  called.  Eight  years 
after,  I  lound  the  septum  displaced  laterally,  and  to  the  left  side,  pro- 
ducing also  a  slight  lateral  inclination  of  the  end  of  the  nose.  He 
was  unable  to  breathe  freely  through  the  left  nostril,  and  from  the 
same  side  a  catarrhal  discharge  had  continued  from  the  time  of  the 
accident. 

The  following  example,  in  which  the  accident  has  been  followed  by 
a  morbid  condition  of  the  cutaneous  glands,  is  of  more  difficult  ex- 
planation:— 

A  young  man.  ml.  23,  called  upon  me,  supposing  that  he  had  a 
polypus  nasi.  I  found  that  in  consequence  of  a  fall  upon  the  ice,  seven 
years  before,  the  septum  narium  had  been  displaced  to  the  right  so  as 
to  almost  completely  close  this  nostril.  In  very  cold  w^eather,  when 
the  vesaela  of  the  membrane  are  contracted,  the  passage  is  more  free. 
The  left  nostril  is  proportion  ably  wide. 

During  the  last  four  or  five  years,  the  right  side  of  his  face  has  been 
subject  to  profuse  perspiration.  It  is  almost  constant  in  summer,  and 
only  occasional  in  winter.  The  line  of  division  between  the  perspir- 
ing and  non-perspiring  portions  of  the  face  passes  perpendicularly 
from  the  top  of  the  centre  of  the  forehead,  along  the  ridge  of  the  nose, 
and  down  to  the  centre  of  the  chin.  The  phenomenon  is  due,  pcrhap 
to  an  increased  vascularity  in  the  right  side  of  the  face;  posiiibly 
some  peculiarity  in  the  condition  of  the  nervous  trunks,  occasioned  > 
the  nasal  obstruction. 

A  depression  of  the  cartilage  forming  a  portion  of  the  ridge  of  i 
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nose  is  necessarily  accompanied  with  a  corresponding  degree  of  late- 
ral displacement^  with  or  without  fracture,  of  its  perpendicular  portion, 
and  produces,  therefore,  not  only  great  deformity,  sometimes  a  com- 
plete flattening  of  the  end  of  the  nose,  but,  also,  in  some  instances, 
complete  obstruction  of  the  nostrils. 

We  conclude,  from  all  that  we  have  seen,  that  fractures  and  displace- 
ments of  the  septum  narium  are  generally  followed  by  permanent 
deformity,  and  occasionally  with  still  more  serious  results.  We  sug- 
gest, therefore,  a  more  careful  examination  in  recent  injuries,  with  a 
view  to  the  ascertainment  of  its  lesions,  and  it  would  be  well,  cer- 
tainly, if  we  could  devise  some  reliable  mode  of  treatment. 

It  is  doubtful  whether  a  partition  so  thin  and  unsupported  can  ever 
be  well  adjusted  and  supported  by  artificial  means.  We  possess,  how- 
ever, one  advantage  in  the  treatment  of  this  accident  which  we  do  not 
in  the  treatment  of  broken  ossa  nasi,  viz :  facility  of  observation  and 
of  approach,  and  if  we  can  do  little  with  plugs  and  supports  in  the 
one  case,  we  may  possibly  do  more  in  the  other.  Nothing  seems 
more  rational,  then,  than  to  plug  carefully  and  equally  each  nostril, 
with  pledgets  of  lint,  while  we  cover  the  outside  of  the  nose  completely 
with  a  nicely  moulded  gutta-percha  splint  or  case,  which  ought  to  be 
made  to  press  snugly  upon  the  sides,  and  permitting  these  to  remain 
for  several  weeks,  or  until  the  cure  is  completed.  The  papier  machS 
of  Dzondi,  employed  by  him  in  cases  of  broken  ossa  nasi,  would  be 
equally  applicable  here ;  but  the  gutta  percha,  as  being  more  plastic, 
and  hardening  more  quickly,  ought  to  be  preferred. 

Attempts  to  remedy  the  deformities  of  the  nose  at  a  later  period, 
belong  to  the  department  of  anaplastic  surgery,  and  the  modes  of  pro- 
cedure must  be  varied  according  to  the  circumstances  of  the  case. 

The  following  example  will  serve  as  an  illustration  of  what  may 
sometimes  be  accomplished  in  these  cases: — 

A  young  man  fell  from  a  two-story  window,  striking  upon  his  face, 
A  surgeon  was  called,  but  he  did  not  discover  the  nature  of  the  injury 
to  the  nose. 

One  year  after  the  accident  he  called  upon  me  for  relief.  The  car- 
tilaginous portion  of  the  septum  was  broken  just  at  the  ends  of  the 
nasal  bones,  and  forced  backwards  about  three  lines,  producing  a  strik- 
ing depression  at  this  point  of  the  ridge  of  the  nose,  while  at  the  same 
time  the  end  of  the  nose  was  thrown  up.  The  deformity  was  very 
unseemly,  and  annoying  both  to  himself  and  to  his  friends,  who  at 
first  could  scarcely  recognize  him. 

I  introduced  a  narrow,  sharp-pointed  bistoury  through  the  skin  of 
the  nose  on  the  right  side,  and  resting  its  edge  upon  the  ridge  at  the 
junction  of  the  cartilage  with  the  ossa  nasi,  I  cut  the  cartilaginous  sep- 
tum directly  backwards  about  three  lines,  and  then  making  a  gradual 
curve  with  my  knife,  I  cut  downwards  about  eight  lines  towards  the 
end  of  the  nose.  The  intercepted  portion  of  cartilj^e  could  now  be 
easily  lifted  with  a  probe,  and  the  line  of  the  ridge  of  the  nose  com- 
pletel  V  restored.  It  was  at  once  apparent,  also,  that  lifting  the  cartilage 
woulci  depress  the  tip  of  the  nose  and  restore  its  symmetry. 

To  retain  the  cartilage  in  place,  I  constructed  a  gutta-percha  splint 
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of  the  length  and  shape  of  the  nose,  but  so  formed  along  its  middle  as 
that  it  would  not  press  upon  the  cartilage  which  I  had  lifted,  resting 
well  upon  the  ossa  nasi,  but  not  touching  the  ridge  from  the  lower 
ends  of  these  bones  to  the  tip  of  the  nose,  at  which  latter  point  it  again 
received  support*  I  now  passed  a  needle,  armed  with  astont  ligatare, 
through  the  upper  end  of  the  uplifted  cartilage,  transfixing,  of  couree. 
the  skin  on  both  sides  of  the  nose,  and  this  I  tied  firmly  over  the  splint 
This  accomplished  the  important  object  of  pressing  backwards  :tTii] 
downwards  the  tip  of  the  nose;  and  thus  tilting  up  the  upper  par'  1 
the  ridge  and  septum,  and  of  more  effectually  securing  the  cart  J  _ 
in  place  by  lifting  it  directly  with  the  ligature.  On  the  second  iuv 
the  ligature  was  removed,  but  the  splint  was  continued  two  weeks, 
during  most  of  which  time  a  band  was  kept  drawn  across  the  lower 
end  of  the  splint,  and  tied  behind  the  neck. 

To  prevent  the  cartilage  from  falling  back  when  final  cicatrisrv  n 
occurred,  I  pressed  the  sides  of  the  splint  firmly  towartls  each  uth-: 
just  below  the  incision,  so  as  to  force  as  ranch  as  possible  the  walla  of 
the  nares  into  the  fissure  of  the  septum,  made  by  lifting  it  up. 

Tlie  result  is  a  complete  and  perfect  restoration  of  the  nose  to  its 
original  form. 


CHAPTER  IX. 
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I  HAVE  been  unable  to  find  any  records  of  a  simple  fracture  of  the 
malar  bone,  that  is  to  say,  of  a  fracture  unconnected  with  a  fracture  of 
other  booea  of  the  face.     It  is  probable,  however,  that  it  sometimes 
occurs,  but  that  not  being  accompanied  with  much  displacement^  it  is 
overlooked,     I  have  myself  seen  a  fracture  of  the  upper  margin,  or  of 
that  portion  %vhich  constitutes  a  part  of  the  orbital  border,  in  two  or 
three  instances,  while  I  was  unable  to  detect  any  other  fracture  among 
the  bones  of  the  face ;  but  it  is  by  no  means  certain  that  other  fracture^J 
did  not  exist,  perhaps  in  some  of  the  bones  which  form  the  socket,  o^| 
in  the  superior  maxilla,  as  mere  fissures,  or  as  fractures  with  only 
slight  displacement.    The  prominence  of  the  malar  bone,  and  especially^ 
the  sharpness  of  its  orbital  margin,  would  enable  the  surgeon  to  detedH 
easily  the  smallest  displacement,  or  even  a  fissure,  while  a  much  mor^' 
extensive  displacement  elsewhere  would  escape  detection. 

The  two  upper  maxillary  bones  form,  as  they  are  placed  oppositjH 
to  each  other,  an  irregular  arch,  one  end  of  which  rests  upon  its  fellofl^| 
at  the  intermaxillary  suture,  and  the  other  end  rests  upon  the  nas«i 
and  frontal  bones ;  while  over  the  centre  of  the  arch  is  situated  tli 
malar  bone.  The  force  of  a  side  blow  upon  the  malar  bone  will  ei 
pend  itself  therefore  chiefly  upon  the  base  of  the  maxillary  apophysia 
as  being  in  the  line  of  the  direction  of  the  force.    The  force  continuing 
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to  act,  after  the  apophysis  is  broken,  the  portion  of  the  superior  maxilla 
above  the  floor  of  the  nares  will  fall  inward  toward  the  septum,  while 
the  portion  below  will  tilt  outward  and  open  the  intermaxillary  suture 
along  the  roof  of  the  mouth.  This  suture  will  also  open  more  widely 
in  front  than  behind,  owing  to  the  greater  depth  of  the  suture  in  front. 

These  observations  I  have  verified  by  several  experiments  made 
with  a  hammer  upon  a  clean  skull. 

One  might  suppose  that  it  would  be  a  very  easy  matter  to  restore 
these  bones  to  place  upon  the  naked  skull,  after  such  an  accident. 
Certainly  it  would  be  very  desirable  to  do  so,  were  this  accident  to 
occur  to  any  patient,  since  the  malar  bone  is  slightly  depressed,  the 
nostril  upon  this  side  is  nearly  closed,  and  the  line  of  the  teeth  is 
disturbed,  and  it  is  possible  also  that  an  opening  might  be  established 
between  the  nose  and  mouth  immediately  back  of  the  incisors.  In 
fiEWJt,  however,  I  found  the  restoration  impossible.  It  could  not  be 
accomplished  by  an  instrument  within  the  nose  pressing  outward,  nor 
by  pressing  inward  upon  the  teeth  and  alveoli ;  not  certainly  without 
very  great  and  unwarrantable  force.  The  diflBculty  consisted  simply 
in  the  antagonisms  of  the  serrated  margins  of  the  intermaxillary 
suture,  which  projecting  one  or  two  lines  on  each  side,  could  not  be 
made  to  interlock  again,  but  were  firmly  braced  against  each  other. 

I  shall  not  find  it  necessary  to  report  in  detail  the  results  of  the 
experiments,  but  shall  content  myself  with  stating  that  by  the  second 
blow,  in  the  last  experiment,  the  skull  was  also  found  broken  at  its 
base  through  the  lesser  wings  of  Ingrassias ;  the  force  of  the  blow 
having  been  conveyed,  apparently,  along  the  orbital  plate  of  the  supe- 
rior maxilla  and  os  planum. 

This  is  the  only  example  from  four  experiments  in  which  the  frac- 
ture extended  through  the  dental  arcade,  and  it  was  the  result  of  the 
first  blow.  The  fracture  of  the  base  of  the  skull  by  the  second  blow 
indicates  the  possibility  of  producing  a  fatal  lesion  of  the  brain  or  of 
its  bloodvessels  by  a  blow  upon  the  malar  bone. 

General  Summary, — A  fracture  of  the  superior  maxilla  has  occurred 
in  every  instance ;  and  twice  when  the  malar  bone  was  not  broken : 
in  each  of  the  two  last  cases  the  antrum  alone  was  broken,  and  the 
depression  of  the  malar  bone  was  scarcely  noticeable.  In  the  second 
of  these  cases,  the  fracture  extended  also  through  the  dental  arcade. 

In  three  cases  the  nasal  apophysis  has  broken  near  the  base,  and  in 
one  case  at  two  points.  One  of  the  three  fractures  of  the  nasal  apo- 
physis was  accompanied  with  a  diastasis  of  the  superior  maxilla 
through  its  intermaxillary  suture. 

The  malar  bone  has  been  broken  twice  by  the  first  blow,  and  always 
when  the  blow  has  been  repeated.  The  orbital  margin  and  orbital 
plate  have  been  fissured  twice,  the  outer  portion  of  the  orbital  plate 
oeing  pushed  a  little  into  the  socket.  Once  this  plate  has  been  pushed 
downwards. 

The  zygoma  has  been  broken  three  times,  and  always  transversely, 
a  little  beyond  its  centre,  or  where  the  bone  is  the  most  slender  and 
most  convex. 
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injuries,  I  found  it  necessary  to  support  the  fragments  by  closing  the 
lower  jaw  upon  the  upper,  and  by  suitable  bandages.  The  patient 
died,  however,  on  the  twelth  day.* 

Graefe  recommends,  where  the  bones  are  thus  extensively  separated 
and  displaced,  an  apparatus  made  of  steel,  and  suitably  covered,  which 
is  to  be  applied  against  the  forehead  and  buckled  under  the  oooipnt 
From  the  two  sides  descend  a  couple  of  steel  plates,  which,  having 
arrived  at  the  free  border  of  the  upper  lip,  are  reflected  upon  them- 
selves, and  are  made  to  support  upon  their  extremities  long  silver 
gutters,  intended  for  the  reception  of  not  only  the  displaced  teeth  and 
alveoli,  but  also  those  teeth  which  are  firm.* 

Wiseman  having  been  summoned  to  a  child  with  his  whole  upper 
jaw  forced  in,  by  the  kick  of  a  horse,  "beating  the  ethmoides  quite  in 
from  the  os  cribriform,"  and  forcing  the  palate  bone  against  the  back 
of  the  pharynx,  found  great  difficulty  in  securing  a  permanent  read* 
justment  At  first  he  attempted  to  introduce  his  finger  back  of  the 
bone,  but  failing  in  this  he  bent  an  instrument  into  the  form  of  a  hook, 
and  passing  it  between  the  bone  and  the  pharynx,  he  easily  replaced 
the  fragments.  But,  on  removing  the  instrument,  they  were  again 
displaced.  Immediately  he  had  constructed  an  instrument  bj  which 
the  bones  could  be  not  only  easily  reduced,  but  also  retained  in  plaoe^ 
extension  being  made  by  the  hands  of  the  child,  his  mother  and  othen^ 
alternately.  In  this  way  the  reunion  was  finally  effected,  and  "the 
fece  restored  to  a  good  shape,  better  than  could  have  been  hoped  for.*" 

Harris,  of  New  York,  mentions  a  case  in  which  a  child,  two  yctrs 
old,  having  fallen  from  a  height  of  fifty  feet  upon  the  pavement,  wis 
found  to  have  a  diastasis  of  both  the  superior  maxillary  and  palate 
bones;  the  separation  being  sufficient  to  admit  the  little  finger,  and 
extending  from  between  the  alveoli  which  supported  the  central  in- 
cissors,  to  the  soft  palate.  It  is  not  said  whether  any  efforts  were  made 
to  reduce  the  bones,  but  six  weeks  after  the  injury  was  received,  thej 
were  still  open,  and  it  was  proposed  to  close  the  space  by  a  plastic 
operation  as  soon  as  the  condition  of  the  patient  would  warrant  such 
a  procedure.* 

I  suspect  that  in  this  example,  as  in  my  experiments  referred  to 
under  fracture  of  the  malar  bone,  it  was  found  impossible  to  adjoat 
the  bones  and  close  the  intermaxillary  suture,  and  for  the  same 
reasons. 

If,  in  consequence  of  a  blow  received  upon  the  ossa  nasi,  the  nasal 
processes  of  the  superior  maxillae  are  broken  down,  they  may  be  lifted 
and  adjusted  in  the  same  manner  as  the  ossa  nasi. 

I  have  seen  several  examples  of  this  accident,  and  I  have  in  my 
cabinet  a  specimen,  in  which  the  nasal  bones  being  driven  in  by  the 
kick  of  a  horse,  the  nasal  process  upon  the  left  side  is  broken  off  just 
above  the  root  of  the  cuspid  tooth,  and  its  upper  end  inclined  inward 

■  Report  on  Deformities  after  Fracture.     Trans.  Amer.  Med.  Assooiatiom,  yol.  tUL 
p.  37ri,  Ca«e  IV. 
«  TraitC  dea  Prac,  etc.,  par.  L.  F.  Malgaigne,  p.  373. 
»  Chirurgical  Treatises,  by  Richard  Widemaii,  1734,  p.  443. 
«  New  York  Journ.  Med.,  vol.  xiii.,  2d  ser.,  p.  214. 
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toward  the  nasal  passage  and  backward,  until  it  is  completely  buried. 
In  ibis  situation  it  has  become  firmly  united  to  the  bony  and  soft 
tissues  into  which  it  was  brought  in  contact. 

The  following  example  will  illustrate  some  of  the  complications  and 
difficulties  connected  with  a  depression  of  the  malar  bone,  and  conse- 
quent fracture  of  the  antrum  maxillare. 

M.  P.,  of  Colesville,  aged  about  34  years,  was  thrown  from  a  height, 
striking  upon  his  face,  forcing  the  right  malar  bone  down  upon  the 
antrum  of  the  superior  maxilla.  Dr.  L.  Potter,  of  Varysburg,  and 
myself  were  callea. 

The  deformity  produced  by  the  sinking  of  the  malar  bone  was 
very  striking,  and  both  the  patient  and  myself  were  very  anxious  to 
hAve  it  remedied  if  possible.  We  found  some  of  the  teeth  upon  the 
side  of  the  fracture  loose,  and  we  determined  to  extract  them,  and 
press  up  the  bone  with  an  instrument  introduced  through  the  empty 
sockets.  The  first  attempt  to  extract  a  molar  tooth,  however,  brought 
down  several  teeth,  and  the  whole  floor  of  the  antrum.  The  detach- 
ment of  this  fragment  was  also  now  so  complete  that  we  believed  it 
necessary  to  jemove  it  entirely,  a  labor  which  was  accomplished  with 
infinite  dif&culty,  and  with  no  little  hazard  to  the  patient,  as  dissection 
had  to  be  extended  very  far  back  into  the  throat,  and  in  the  end  it 
was  not  effected  without  bringing  out,  attached  to  the  fragment  of 
maxillary  bone,  a  considerable  portion  of  the  pyramidal  process  of 
the  06  paJati. 

The  time  occupied  in  this  operation  was  at  least  one  hour,  during 
which  we  were  every  moment  in  the  most  painful  apprehensions  lest 
we  should  reach  and  wound  the  internal  carotid,  which  lay  in  such 
dose  juxtaposition  to  the  knife  that  we  could  distinctly  feel  its  pulsa- 
tion. After  its  removal  the  hemorrhage  was  for  an  hour  or  more 
quite  profuse,  and  could  only  be  restrained  by  sponge  compresses 
pressed  firmly  back  into  the  mouth  and  antrum. 

When  the  hemorrhage  was  suflBciently  controlled,  we  proceeded  to 
examine  the  antrum,  the  floor  of  which  being  removed  entire,  per- 
mitted the  finger  to  enter  freely.  The  restoration  of  the  malar  bone 
was  now  accomplished  without  much  difficulty,  and  with  only  mode- 
rate force. 

Two  years  after  the  accident  the  face  presented,  externally,  no 
traces  of  the  original  injury.  The  malar  bone  seemed  to  be  as  promi- 
nent as  upon  the  opposite  side,  and  there  was  no  perceptible  falling 
in  where  the  teeth  and  alveoli  were  removed.  During  several  months 
after  the  removal  of  the  bone,  the  antrum  continued  to  discharge  pus, 
but  at  length  a  semi-cartilaginous  production  closed  in  the  cavity 
below,  entirely  reconstructing  its  floor,  and  the  discharge  ceased. 
Since  then  he  has  experienced  no  further  inconvenience. 

I  wish  to  propose  two  or  three  expedients  for  lifting  the  malar  bone 
when  it  has  been  thrust  down,  which  may  in  certain  cases  be  substi- 
tuted for  the  mode  which  has  been  heretofore  generally  adopted. 

In  many  instances,  no  difficulty  will  be  experienced  in  resorting  to 
the  usual  method.  The  recent  loss  of  one  or  more  teeth  opposite  the 
floor  of  the  broken  antrum,  or  the  complete  displacement  of  a  tooth. 
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by  the  accident  itself,  will  give  an  opportunity  for  the  perforation  of 
the  antrum  through  the  open  socket,  and  for  the  iDtroduction  of  % 
suitable  instrument  for  lifting  the  depressed  bone.  Unless,  however, 
the  opening  is  quite  large,  the  instrument  employed  must  be  so  smill. 
such  as  a  straight  steel  sound  or  a  female  catheter,  as  to  expose  the 
parts  against  which  its  end  is  made  to  press,  to  some  risk  of  being 
broken  and  penetrated.  It  is  even  possible  in  this  way  to  penetrate 
the  socket  of  the  eye,  and  thus  inflict  serious  injury  upon  the  eye 
itself.  Yet,  with  some  care,  such  accidents  may  be  avoided,  and  it  \$ 
probable  that  in  the  cases  supposed,  where  the  sockets  of  the 
opposite  the  base  of  the  antrum  are  open,  this  method  will  ooi 
to  have  the  preference. 

But  if  the  teeth  remain  firm  in  their  places,  or  if  they  have  been 
some  lime  removed,  and  the  sockets  are  filled  up,  and  we  wish  to  entef 
the  antrum  at  its  base,  we  must  either  drill  through  its  anterior  wall 
above  the  roots  of  the  teeth,  or  we  must  proceed  to  extract  a  toolK 
The  first  method  gives  an  inconvenient  opening,  and  one  through 
which  it  will  be  necessary  to  use  a  curved  instrument;  but  yet  ii  iiS 
method  far  less  objectionable  tlian  the  extraction  of  a  tooth  which  is 
firm,  or  which  is  even  tolerably  firm  in  its  socket,  and  which 
require  the  forceps  for  its  removal.  The  objections  to  this  latter  pfl 
ceduro  were  suggested  by  the  tedious  and  painful  operation  alre^" 
detailed.  The  first  attempt  to  extract  a  tooth  brought  down  the  whole 
floor  of  the  antrum,  with  alt  its  corresponding  teeth,  and  the  pyramidal 
process  of  the  palate  b«:ine.  The  tooth  was  already  loose,  and  we 
thought  It  might  easily  be  taken  out,  but  it  bad  not  occurred  to  us  that 
it  was  loosened  by  the  comminuted  condition  of  the  walls  of  the  antrua 
and  of  the  dental  arcade.  The  experiments  made  upon  the  dead  m 
ject  would  seem  to  show  that  this  fracture  and  comminution  of 
alveoli  is  not  a  very  frequent  result  of  a  fracture  of  the  antrum  pfi 
duced  by  a  blow  upon  the  malar  bone,  yet  it  may  happen,  and  whe 
ever  it  does,  the  attempt  to  extract  a  tooth  must  always  expose 
patient  to  the  same  hazards.  Certainly  it  is  no  trifling  matter  to  pull 
away  all  of  a  man's  upper  teeth  upon  one  side,  and  to  open  freely  into 
a  broad  cavity  which  might  never  close  again,  and  which,  in  this 
event,  must  always  serve  as  a  place  of  lodgment  for  particles  of  f-x^l 
and  for  foul  secretions,  to  say  nothing  of  the  external  deformity  whii:h 
it  is  likely  to  produce,  and  of  the  severity  and  even  danger  of  tha 
operation, 

I  wish,  then,  to  suggest  certain  procedures,  the  value  of  which  I  hava 
not  yet  had  an  opportunity  to  determine  by  any  experiment  upon  tha 
living  subject,  but  which  I  have  carefully  and  frequently  tested  upon 
the  dead. 

First,  we  ought  to  attempt  to  lift  the  bone  by  putting  the  tbnmV 
under  its  zygomatic  process  and  body  within  the  mouth.  If  the  bone 
is  thrown  directly  downward,  or  downward  and  backward,  this  meth<jd 
can  scarcely  fail;  and  even  when  it  is  thrown  downward  and  forwAnl 
80  as  to  press  into  the  antrum,  it  is  likely  to  succeed.  If  how  . 
for  any  reason,  the  thumb  cannot  be  brought  to  bear  upon  its  u:  r 
BurfacCj  we  may  make  a  small  incision  upon  the  cheek  over  the  ante- 
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margin  of  the  tnasseter  muscle,  where  its  insertion  into  the  malar 
terminates,  and  pushing  a  strong  blunt  hook  under  the  bone,  we 
may  lift  it  with  ease. 

Where  the  depression  of  the  malar  bone  is  in  the  direction  of  the 
anterior  and  superior  angle  these  means  may  not  be  found  available, 
and  we  may  then  employ  a  screw  elevator,  an  instrument  wliich  1  find 
already  constructed  in  a  case  of  trephining  instruments  made  for  me 
by  Mr,  Luer,  of  Paris,  and  which  I  have  often  used  and  constantly 
recommended  to  my  pupils,  in  certain  cases  of  fractures  of  the  skull 
The  instrument  ought  to  be  made  of  the  best  steel,  and  with  a  broad, 
sharp-cutting  thread.  A  slight  incision  being  made  through  the  skin, 
and  down  to  the  centre  of  the  malar  bone,  the  elevator  is  then  screwed 
firmly  into  its  structure,  and  now  its  elevation  and  adjustment  may  be 
accomplished  with  the  greatest  ease. 

Malgaigne  remarks:  "In  all  complicated  fractures  of  the  upper 
jaw,  there  is  one  principle  which  surgeons  cannot  too  much  study, 
namely,  that  all  fragments,  however  slightly  adherent  they  may  be, 
ought  to  be  most  careAiIly  preserved,  and  they  will  be  found  to  unite 
with  wonderful  ease.  This  remark  bad  already  been  made  by  Saviard, 
Larrey  insists  strongly  upon  it,  and  %ve  have  seen  that  M.  Baudens, 
80  great  an  advocate  for  the  removal  of  loose  fragments,  has  declared 
for  the^  fractures  a  special  exemption/** 

Malgaigne  has  here  especial  reference  to  fractures  of  the  dental 
trcade,  and  to  fractures  implicating  the  alveoli  and  extending  more  or 
less  into  the  body  of  the  bone. 

It  would  be  an  error,  however,  to  suppose  that  a  reunion  will  in 
these  cases  uniformly  take  place.     Exceptions  have  occurred  in  my 

Km  practice,  the  fragments  becoming  loosened  and  completely  de- 
Bhed  after  the  lapse  of  several  weeks.     In  the  case  related  by  Miller, 
e  whole  floor  of  the  antrum  having  been  broken  ofi;  in  an  unskilful 
attempt  to  extract  the  second  right  upper  mohir,  it  was  found  impos- 
sible to   make   it  unite,  and   it  w*as   subsequently  removed.-     Such 
unfortunate  results  certainly  may  sometimes  be  reasonably  anticipated, 
they  occur  bo  seldom  as  to  justify   the  opinions  and  practice 
Ivocated  by  Malgaigne. 

Id  some  instances,  where  fragments  are  displaced   carrying  with 

ira  several  teeth,  while  others  in  the  same  row  remain  firm,  it  will 

sufficient  to  close  the  mouth  and  apply  a  bandage  as  for  fracture  of 

inferior  maxilla;  in  others,  the  teeth  and  their  alveoli  ought  to  be 

md  with  silk,  or  gold  or  silver  thread;  or  gold  or  silver  clasps 

be  applied,  or  gutta  percha  moulded  to  the  teeth  and  jaw. 

a  case  of  fracture  of  the  right  superior  maxilla,  reported  by 

V  of  Norwich,  N.  Y.,  com  plicated  with  a  fracture  of  the  inferior 

liha,  the  alveoli  were  retained  in  place  very  perfectly  by  a  mould 

^gutla  percha.^     Neill,  of  Philadelphia,  has  also  reported  three  cases 

^f  fracture  of  the  bones  of  the  face,  involving  the  superior  maxilla^ 

'  Op,  (fit,,  vol.  l.  p.  37 B.     Paria  ed. 
[jKeirg  Letter,  April,  1854.     Ako,  Bost.  Med.  uml  Surg.  Ji>uri\.,  vol.  li.  p.  246* 
'    New  York  Joorn.  of  Med.,  voi.  i.,  3d  ser.,  p.  3t)2. 
8 
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in  two  of  which  the  eyes  were  made  to  protrude  more  or  less  from 
their  sockets.*  The  ioosened  alveoli  were  made  fast  by  wire.  The 
subsequent  deformity  was  inconsiderable,  yet  in  no  instance  was  tbe 
restoration  complete.*  The  same  method  was  adopted  successfully  by 
a  surgeon  in  Virginia,  in  the  case  of  a  negro  fifty  years  old,  where  moat 
of  the  teeth  of  the  left  upper  jaw  were  forced  into  the  moutb,  carryiiu 
with  them  their  corresponding  alveolar  processes.  The  teeth  remiuned 
firm  in  their  sockets,  but  the  separation  of  the  bone  was  oomplete,  the 
fragment  being  held  in  place  only  by  the  mucous  membrane  of  the 
mouth.  On  the  eighth  day  the  surgeon  found  that  the  negro  had 
removed  the  wire,  and  also  the  cork  from  between  his  teeth,  and  the 
maxillary  bandage;  but  the  soft  parts  had  already  united,  and  the 
bones  showed  no  tendency  to  displacement.  His  recovery  was  speedy, 
and  it  was  accomplished  without  any  farther  treatment.* 

Our  experience  during  the  war  of  the  rebellion  in  this  country  con- 
firms most  of  the  observations  heretofore  made  in  relation  to  these 
fractures.  Owing  to  the  extreme  vascularity  of  bones  composing  the 
upper  jaw  the  fragments  have  been  found  to  unite,  after  the  moflt 
severe  gunshot  injuries,  with  surprising  rapidity;  the  amount  of 
necrosis  and  caries  being  usually  inconsiderable,  compared  with 
the  amount  of  comminution.  The  same  anatomical  circumstanoefl^ 
namely,  the  vascularity,  has  rendered  these  accidents  peculiarly  liable 
to  troublesome  hemorrhages,  both  primary  and  secondary. 

The  Surgeon-General  reports  that  of  4167  wounds  of  the  face  tran- 
scribed from  the  reports  from  the  beginning  of  the  war  to  October,  186^ 
there  were  1579  fractures  of  the  facial  bones,  and  of  these  891  re- 
covered, 107  died — the  terminations  are  still  to  be  ascertained  in  681 
cases.  He  further  remarks  that  secondary  hemorrhage  has  been 
the  principal  source  of  fatality  in  these  cases,  and  that  frequent  recourse 
has  been  had  to  ligation  of  the  carotid,  with  the  result  of  postponing 
for  a  time  the  fatal  event.** 


CHAPTEE    XI. 

FRACTURES  OF  THE  ZYGOMATIC    ARCH. 

The  zygoma,  strictly  speaking,  is  formed  in  a  great  measure  by  the 
body  of  the  malar  bone,  and  it  is  broken  whenever  the  malar  bone  is 
completely  separated  through  any  portion  of  its  body;  but  I  propoafi 
to  confine  my  remarks  to  that  portion  only  which  is  composed  of  the 

I  See  "  Observations,"  nnder  Fractures  of  the  Malar  Bone  ;  in  which  the  orbitil 
plate  of  the  malar  bone  was  pushed  into  the  sockets. 
«  Phil.  Med.  Kxam.,  vol.  x.,  new  ser.,  pp.  455-8. 
>  Ainer.  Med.  Gazette,  vol.  vlii.,  new  ser.,  p.  106. 
*  Circular  No.  6,  Wabhington,  Nov.  1,  1866,  p.  20. 
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lesses,  called  respectively  the  zygomatic  processes  of  the  malar 
poral  bones. 

•ney  relates  a  case  in  which  a  young  child,  having  in  his 
le  end  of  a  lace  spindle,  fell  forwards  and  thrust  the  spindle 
the  mouth  from  within  outwards,  breaking  the  zygoma  in  the 
ection,  and  leaving  the  fragments  salient  outwards.*  To  which 
jutward  displacement  Packard,  in  a  note  to  Malgaigne's  work 
ires,  &C.,  has  added  a  second.' 

•w  of  no  other  examples  in  which  the  fragments  have  been 
utwards.  A  reference  to  my  experiments  upon  the  naked 
ill,  however,  show  that  the  zygoma  may  be  broken  and  dis- 
n  the  same  direction,  by  any  force  which  shall  fracture  the 

maxilla,  and  depress  the  anterior  margin  of  the  malar  bone, 
jxperiments  this  has  happened  three  times,  and  always  at  the 
int,  viz.,  a  little  beyond  the  middle  of  the  zygoma,  near  where 
ire  which  joins  the  two  processes  terminates  below.  The 
3  were  always  transverse,  and  not  in  the  line  of  the  suture. 
3re  therefore  fractures  of  that  portion  of  the  zygoma  which 
to  the  temporal  bone. 

>ect,  also,  that  to  this  class  of  cases  belongs  the  example  related 
aytren,  in  which  the  patient  having  died  on  the  fifth  day,  from 
;ts  of  the  cerebral  concussion,  the  autopsy  disclosed  "a  fracture 
the  zygomatic  arch;  and  that  part  of  the  superior  maxillary 
lich  constitutes  the  antrum  was  driven  in."^ 
other  case  mentioned  by  Dupuytren,  produced  by  a  direct 
e  fracture  was  compound  and  comminuted,  and  although  the 
ts  were  raised  easily  by  an  elevator,  suppuration  ensued  be- 
nd the  matter  was  discharged  within  the  mouth.* 
;not  reports  a  case  of  fracture  of  this  arch  which  was  not  dis- 
until  after  death,  the  fragments  not  being  at  all  displaced.* 
)hn  Boardman,  one  of  the  surgeons  to  the  BuflFalo  Hospital  of 
ers  of  Charity,  informs  me  that  he  has  met  with  a  fracture  of 
)ma  in  a  man  about  thirty  years  of  age,  occasioned  by  a  blow 
iricket  ball.  Dr.  Boardman  saw  him  on  the  fourth  day,  and 
led  that  immediately  on  the  receipt  of  the  injury  he  felt 
stunned,  and  that  he  soon  recovered  from  this,  but  was  unable 
his  mouth  except  by  pulling  it  open  with  his  hand;  neither 
5  close  it  except  in  the  same  manner.  This  immobility  of  the 
tinned  ^several  days  with  only  very  slight  improvement;  at 

of  five  weeks,  however,  when  last  seen,  the  mobility  was 
but  not  quite  restored.  The  depression,  a  little  in  front  of  the 
f  the  zygoma,  was  discovered  by  the  patient  himself  imme- 
after  the  receipt  of  the  injury,  and  he  says  he  tried  at  once  to 
a  whether  he  could  not  push  the  fragments  back  by  moving 
He  was  unable  to  make  any  impression  upon  them  by  this 

tin  de  la  Soci6t6  Anatomiqne,  p.  138, 1810. 

it.,  p.  289,  vol.  i. 

les  and  Diseases  of  Bones,  by  Baron  Dnpnytren.     Sjd.  ed.,  London,  1847,  p. 

it.,  p.  335.  B  Bulletins  de  la  Soc.  Anat.,  1810,  p.  138. 


108 


FRACTURES    OF    THE    ZYGOMATIC    ARCH. 


manoeorre.    The  depression  still  reroains*  but  it  is  act  so  distinct 
it  was  when  first  seen, 

Sym/jtoms.^An  irregular  projection  or  depression  of  the  fr 
ia  the  only  sign  which  can  be  relied  upon  to  indicate  the  ex 
of  this  accident ;  and  this  must  often  be  concealed  by  the  ?welli 
which  follows  so  rapidly  wherever  the  integuments  are  severely  brui 
over  a  superficial  bone.     This  displacement  can  scarcely  occur  in 
two  directions,  either  outwards  or  inwards;  since  the  attachment^, 
the  temporal  aponeurosis  above,  and  of  the  masseter  muscle  beio' 
must  effectually  prevent  its  descent  or  ascent. 

Neither  motion  nor  crepitus  will  often  be  present.     In  some  ft 
cases  the  difficulty  in  opening  or  shutting  the  mouth,  occasioned 
the  projection  of  the  fragments  towards  or  into  the  tendon  of 
temporal  muscle  may  assist  in  the  diagnosis. 

Prognosis.— 1^  the  fracture  has  been  produced  indirectly  by  add*' 
pression  of  the  malar  bone,  the  prognosis  must  depend  upon  the 
amount  of  injury  done  to  the  other  bones  of  the  face;  in  itself  the 
fracture  of  the  zygoma  cannot  be  a  matter  of  any  moment.  The  same 
remark  might  apply  also  to  any  fracture  of  the  zygoma  in  which  ihe 
angles  were  salient  outwards.  If,  on  the  contrary,  the  angle  is  salieoi^d 
inwards,  the  fracture  having  been  produced  by  a  blow  inflicted  directlj^J 
upon  the  zygomatic  arch,  from  without,  or  by  a  blow  upon  the  outer 
portion  of  the  malar  bone,  it  may,  perhaps,  occasion  some  embarrass- 
ment to  the  action  of  the  temporal  muscles. 

If  the  force  which  produces  the  fracture  has  acted  more  upon  tbe 
temporal  portion  of  the  arch,  near  where  the  process  arises  from  the 
temporal  bone,  it  may  be  accompanied  with  a  fracture  of  the  skull, 
and  with  serious  cerebral  lesions,  as  in  one  of  the  cases  abready  alluded 
to  as  having  been  noticed  by  Dupuytren, 

The  abscess  which  followed  in  the  case  of  the  compound,  comminuted 
fracture,  quoted  from  the  same  author,  indicates  the  danger  of  this 
complication;  but  it  must  be  noticed  that  its  evacuation  resulted  in 
rapid  cure,  and  that  no  deformity  or  difficulty  in  moving  the  jaw 
maincd. 

Trmim/'nt, — ^A  fracture,  accompanied  with  an  outward  displacemeol 
and  occasioned  by  a  depression  of  the  malar  bone,  will  be  adjusted  b] 
a  restoration  of  the  malar  bone  in  the  manner  already  described,  whai 
speaking  of  fractures  of  the  superior  maxillary,  &c.     If  the  fragmen 
are  displaced  outwards,  in  consequence  of  a  direct  blow  from  withi 
then  they  may  be  replaced  by  pressing  upon  the  projecting  angl 
In  this  way  Duverney  easily  reduced  the  bones  in  the  case  which  I 
have  cited. 

When  the  fragments,  in  consequence  of  a  direct  blow  from  witboi 
have  been  driven  inwards,  and,  as  a  consequence,  serious  emba 
ment  to  the  motions  of  the  temporal  muscle  ensues,  an  attempt  oog 
to  be  made  at  once  to  replace  them  ;  if,  liowever,  no  impediment  totf 
action  of  the  muscle  exists,  it  is  scarcely  necessary  to  say  that  no  su 
gical  interference  will  be  required.    It  is  quite  probable,  indeed,  thai 
a  alight  amount  of  embarrassment  may  be  the  result  of  the  direct  in* 
jury  to  the  muscle  inflicted  by  the  blow,  without  reference  to  tbe  dis- 
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placement  of  the  bone,  and  that  a  few  days  will  suffice  to  remedy  this 
evil  entirely ;  and,  moreover,  experience  teaches  that  in  the  case  of  a 
fracture  in  other  bones,  where  the  fragments  actually  penetrate  the 
muscles  and  remain  thus  displaced,  the  points  are  gradually  absorbed, 
and  rounded,  so  that  after  a  time  they  constitute  no  impediment  to  the 
action  of  the  muscles.  It  is  proper  to  infer  that  the  same  thing  will 
occur  here.  The  surgeon  may  be  reminded,  also,  that  it  is  not  the 
muscle  but  only  its  tendon  which  is  liable  to  be  penetrated,  and  that 
even  this  is  usually  protected  somewhat  by  a  plate  of  soft  adipose 
tissue. 

If  to  these  considerations  we  add  the  difficulties  which  we  shall  be 
likely  to  encounter  in  the  reduction,  we  shall  expect  to  find  but  few 
cases  in  which  a  resort  to  surgical  interference  will  be  necessary. 

Duverney  says  that  he  restored  a  fracture  of  this  arch,  accompanied 
3ritb  depression,  by  pressing  against  the  zygoma  from  within  the 
mouth ;  but  an  examination  of  the  interior  of  the  buccal  cavity  will 
convince  us  that  this  is  impossible  when  the  fracture  is  at  any  point 
near  the  middle  of  the  zygoma,  and  that  it  can  be  only  when  the  frac- 
ture is  at  or  near  the  junction  of  the  zygoma  with  the  body  of  the 
malar  bone  that  any  effective  pressure  can  be  made  from  this  direction. 
In  such  a  case,  we  may,  perhaps,  lift  the  portion  of  the  zygoma  re- 
maining attached  to  the  malar  bone,  by  the  same  means  which  have 
already  been  suggested  for  lifting  the  bone  itself. 

If  the  bone  is  driven  toward  the  tendon  of  the  temporal  muscle  at 
or  near  its  centre,  as  happens  almost  always,  then  if  its  restoration  be- 
comes necessary,  it  can  be  accomplished  only  by  approaching  the  bone 
from  without. 

Dupuytren  found  an  external  wound  through  which,  by  the  aid  of 
a  levator,  he  easily  restored  the  fragments  to  place. 

M.  Ferrier,  however,  of  the  Hospital  of  Aries,  in  a  case  brought 
before  him,  made  an  incision  through  the  integuments  down  to  the 
bone,  and  then  attempted  to  slide  underneath  the  small  extremity  of 
a  spatula;  but  the  aponeurosis  would  not  yield,  and  he  was  obliged 
to  cut  it  also.  He  was  now  able  to  lift  the  fragments  easily.  The 
wound  healed  rapidly,  and  the  patient  was  dismissed  without  any 
deformity.' 


CHAPTEE  XII. 

FRACTURES   OF  THE   LOWER  JAW. 

Division. — Of  33  examples  of  fracture  of  this  bone  which  have 
come  under  my  observation  and  been  recorded  by  me,  not  including 
gunshot  fractures,  81  were  broken  through  some  portion  of  the  body. 

1  BaHetin  des  Sciences  M6d.,  torn.  z.  p.  160. 
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Of  the  whole  number  13  were  broken  completely  asunder  at  two  or 
more  points,  constituting  double  and  triple  fractures;  and  of  the  re- 
maining 20,  5  wore  accompanied  with  detachment  of  portions  of  we 

alveoli,  and  1  with  the  detachmcai 
Fig.  25.  of  a  considerable  fragment  from  ibd 

body. 

From  this  analysis  it  wall  be  seen 
that  19  of  the  38  Vera  commumied 
fractures.  12  were  compound;  nol  to 
include  in  this  enumeration  several 
examples  in  which  the  partial  or 
complete  dislodgment  of  a  looth 
might  entitle  them  to  be  called  com- 
pound. 

Four  fractures  through  or  near 
the  symphysis  were  nearly  or  quite  vortical,  and  18  of  the  remainder 
were  known  to  he  oblique.  Malgaigoe  has  remarked,  also,  that  la 
fractures  of  the  btxly  of  the  bone^  the  direction  of  the  obliquity  is 
tgenerally  such  that  t^he  anterior  fragment  is  made  at  the  expend  of 
the  internal  face  of  tlie  bone,  and  the  posterior  fragment  at  the  expense 
of  the  external  face  :  this  latter  overriding  the  former.  Buck,  of  Ne«r 
York,  has  seen  the  fragments  in  an  opposite  condition,  requiring  tlia 
use  of  the  kuife  and  the  saw  for  their  extrication.^  I  have  wyscli 
recorded  one  similar  example,  but  in  which  the  fragmentB  were  easily 
replaced. 

In  twenty  examples  of  fractures  through  the  body,  not  incloding 
fractures  ot*  the  symphysis,  the  line  of  fracture  has  been  observed  to  be 
fourteen  times  at  or  very  near  the  mental  foramen ;  twice  betweeu  the 
first  and  second  incisor;  three  times  behind  the  last  molar,  and  oncje 
between  the  last  two  molars. 

Syme,  Liston,  and   Miller  have  remarked,  also,   the    greater  frt- 
quency  of  fracture  near  this  foramen,  but  Mr.  Erichseu  thinks  he  ^^J 
seen  it  most  frequently  broken  near  the  symphysis,  between  the  laterdH 
incisors  or  between  these  teeth  and  the  canine.     Boyer  observes  thutH 
it  is  generally  .somewhat  in  front  of  the  foramen;  for  which  reason,  ft^ 
he  thinks,  the  dental  nerve  is  rarely  torn.. 

Says  Boyer,  in  his  Traits  des  Malmlies  Chirurgicales,  "  A  fracture 
never  takes  place  in  the  central  point  of  the  length  of  the  jaw,  called 
the  symphysis  of  tlie  chin;  but  %vhen  the  solution  of  continuity  occurs 
towards  the  middle  of  the  bone,  it  is  upon  one  or  the  other  aide  of  the 
symphysis,  which  remains  always  upon  one  of  the  fragments.'*  Aj^ 
opinion  which,  however,  he  does  not  seem  always  to  have  entertaine^B 
since  Rieherand,  in  a  report  of  his  lectures,  1ms  made  him  say  that  a 
fracture  sometimes  takes  place  "near  the  chiu.  but  seldom  so  as  to 
produce  the  division  of  the  symphysis  of  that  part,  though  it  be  n 
impossible;^  But  many  surgeous  sitjce  his  time  have  noticed  thi 
fracture,  and  Malgaigne  assures  us  that  J.  Cloquet  has  demonstrai 
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its  existence  upon  an  anatomical  specimen.  In  the  two  following 
cases  the  evidences  were  so  complete  that  I  do  not  myself  entertain 
much  doubt  as  to  their  character  :^ — 

An  Irish  laborer,  aged  seventeen  years,  was  thrown  from  a  wagon, 
breaking  the  inferior  maxilla  on  both  sides  through  the  body,  and, 
also,  exactly  in  the  centre*  vertically,  between  the  central  incisors. 

I  dressea  the  jaw  with  a  four*tai!ed  bandage,  but  found  great  diffi- 
culty in  bringing  up  the  left  fragment  to  a  line  with  the  right,  I 
therefore  closed  the  jaws;  but  finding  that  the  left  side  still  fell  three 
lines  below  the  right,  I  placed  a  pine  woofl  wetlge  between  the  teeth 
on  the  right  side,  and  drew  the  inferior  maxilla  up  firmly.  It  now 
lackeii  only  about  half  a  line  of  being  in  place. 

There  did  not  appear  to  be,  after  this,  much  difficulty  in  maintaining 
[uiet  and  apposition  of  the  fragments;  and  I  supposed,  from  repeated 
aminations,  that  they  were  in  exact  line,  until  four  weeks  after  the 
fracture  had  occurred!,  when  I  discovered  that  the  central  fragments 
were  lifted  about  two  lines  above  the  lateral,  and,  also,  slightly  carried 
bdck ;  and  although  union  had  not  taken  place,  yet  they  could  not  be 
replaced  by  any  moderate  force.  The  bones  united  with  this  slight 
deformity.  Four  days  later  no  motion  was  perceptible,  and  the  dis- 
placement seemed  to  be  rather  less.  From  this  time  the  dressings 
were  discontinued. 

A  gentleman,  aged  twenty-five  years,  had  his  inferior  maxilla  broken 
by  the  kick  of  a  horse.  The  left  lateral  incisor  was  completely  dis- 
placed, and  a  large  piece  of  the  dental  arcade  detached. 

Dr.  S.  G.  Ellis,  of  Gowanda,  N.  Y.,  dressed  the  fracture,  securing 
the  loosened  fragment  by  the  main-spring  of  a  watch,  made  fast  to  the 
h  by  a  silver  wire,  and  closing  the  mouth  completely,  without  any 
it^rdental  splint.  Upon  the  outside  he  placed  a  pasteboard  splint 
ami  bandages.  On  the  fourth  week  a  fragment  exfoliated,  and  came 
out  under  the  chin.  The  union  was  delayed  some  six  or  eight  weeks, 
I  examined  the  jaw  ten  years  after  it  was  broken,  and  found  the 
\m  of  a  vertical  fracture  exactly  through  the  symphysis  menti.  The 
left  half  of  the  chin  was  slightly  elevated,  and  the  whole  of  that  side 
of  the  shaft  was  smaller  than  the  right.  He  could  not  close  his  teeth 
perfectly,  yet  he  could  close  them  sufficiently  for  the  purposes  of 
mastication, 

Stephen  Smith,  of  New  York,  has  seen  two  examples,'  Lonsdale 
memiuns  three,'  and  Gibson  has  seen  one.* 

One  ought  not  to  be  too  confident,  however,  of  the  exact  line  of  the 
fracture  unless  its  existence  can  be  demonstrated  upon  the  naked  bone, 
iiuie  a  alight  deviation  to  the  one  side  or  the  other  of  the  symphysis 
khi  not  be  easily  detected  in  the  living  subject. 
Velpeau,  Fergusson,  Gibson,  Henry  Smith  and  others,  have  re- 
*Tked  that  a  separation  at  the  symphysis  takes  place  usually  in  in- 
or  childhood.     But  in  the  eight  examples  in  which  I  find  the 

*  Neir  York  Joarn.  Med.,  J&d,  1857,  HoBpiUl  Reports. 
'  I'mclicjil  Treatise  ou  Fractarai*     Bj  E«lward  V\  LousdaU.    Tendon,  1838,  p.  226. 

*  lDaUtut4»d  and  Practice  of  Surg.     B7  Wiu*  Gib;»ou.     PUiladuIiiLia,  1541,  p.  201. 


,     the 
PKe 


112 


FRACTURES    OF    THE    LOWER    JAW. 


ages  reported,  only  one,  a  case  mentioned  by  Lonsdale,  oocurred  in  a 
person  as  young  as  ten  years ;  in  one  of  the  cases  seen  by  myself  the 
patient  was  seventeen  years  old,  and  the  remainder  have  ranged  from 
twenty-five  years  to  sixty :  and  the  average  age  of  all  is  thirty-two 
years. 

I  have  seen  one  example  of  a  fractnre  of  the  ramus,  in  a  man  twenlT- 
three  years  old,  who  had  been  struck  by  a  wooden  block  on  the  side 
of  his  face.  The  ramus  was  broken  just  above  the  angle,  and  the 
body  was  brokcD,  also,  obliquely  near  the  sympliysis.  The  intercepted 
fragment  was  carried  inward?.^  Ledran  mentions  the  case  of  a  child, 
ten  or  twelve  years  old,  in  whom  the  fracture  was  double  also;  ooe 
fracture  having  taken  place  through  the  body,  and  one  extending 
obliquely  from  the  root  of  the  coronoid  process  to  the  neck  of  the 
condyle.  The  intercepted  fragment  was,  however,  so  little  displaced 
that  the  fracture  of  the  ramus  was  not  discovered  until  after  death/ 
Malgaigne  refers  to  this  as  the  only  example  recorded ;  but  Stephen 
Smith,  of  the  Bellevue  Hospital,  has  mot  with  it  four  times;  in  one 
case  the  ramus  was  broken  on  both  sides;  in  two  cases  one  rannni 
only  was  broken ;  and  in  one  the  body  was  broken  on  the  right  side 
and  the  ramus  on  the  letV  In  two  of  these  examples  the  fragments 
were  not  displaced. 

The  coronoid  process  is  so  well  protected  by  muscles  and  by  the 
surrounding  bony  projectious,  that  it  is  very  rarely  broken. 

Hou55eIot  mentions  a  case  in  which  a  fall  from  a  height  produced 
at  the  same  time  a  fracture  of  both  condyles^  of  both  coronoid  pro- 
cesses, and  of  the  symphysis.* 

With  this  single  exception,  1  am  not  able  to  find  a  recorded  exam- 
ple of  a  fracture  of  this  process. 

At  least  nine  cases  have  been  reported  of  fracture  of  the  condylea, 
in  all  of  which  the  separation  occurred  through  the  neck,  via.,  three 
by  Ribes,  two  by  Desault,  one  by  Berard,  one  by  ELouzelot,  one  hy 
Bichat,  one  by  Packard,  of  Philailelphia,  and  two  by  Watson,  of  N.Y. 
The  fracture  always  occurring  through  the  neck  and  just  below  HiB 
insertion  of  the  external  pterygoid  muscle. 

According  to  Malgaigne,  the  analysis  of  these  cases,  excepting  those 
mentioned  by  Packard  and  Watson,  shows  two  classes  of  examplea: 
the  one  occasioned  by  falls  or  blows  upon  the  chin,  and  producing  a 
simple  fracture  of  the  neck  of  the  condyle;  the  other  oocasioned  by 
injuries  indicted  upun  the  side  of  the  face,  and  producing  a  fracture 
of  the  neck  on  the  side  corresponding  to  that  upon  which  the  injuries 
are  received,  and  at  the  same  time  a  fracture  of  the  body  upon  the 
opposite  side.    These  two  varieties  seem  to  be  about  ec^ually  common. 

In  the  case  mentioned  by  Iloii^elot,  and  already  cited,  there  existed 
at  the  same  time  a  fracture  of  both  condyles,  of  both  coronuid  pro- 
cesses and  at  the  symphysis.     The  man  also  whom  Watson  saw  in 


Med.  Aflftoo.     Report  on  «*  Deformitiea  after  Fraotorefl,"  vol.  vili.  p. 
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the  New  York  Hospital,  had  fallen  from  the  yard-arm  of  a  vessel, 
breaking  his  thigh  and  arm  bones  and  both  condyles  of  the  lower  jaw. 
•^His  face  was  somewhat  deformed  by  the  retraction  of  the  chin;  the 
mouth  could  not  be  opened  so  as  to  protrude  the  tongue  to  any  great 
extent  beyond  the  teeth,  and  the  teeth  of  the  upper  and  lower  jaw 
could  not  be  brought  into  contact.  In  attempting  to  move  the  jaw 
the  patient  experienced  pain  and  crepitation  just  in  front  of  the  ears ; 
the  crepitation  could  easily  be  felt  by  placing  the  fingers  over  the 
fractured  condyles.  Nothing  was  done  for  the  fractures  of  the  jaw. 
In  a  few  weeks  the  rubbing  of  the  broken  surfaces  and  attendant  sore- 
ness ceased  to  trouble  him ;  but  the  shape  of  the  jaw  and  difficulty  of 
opening  the  mouth  to  any  great  extent,  still  remained  unaltered."^ 

Etiology, — The  causes,  in  such  cases  as  I  have  myself  investigated, 
seem  generally  to  have  been  direct  blows,  in  most  instances  inflicted 
by  a  club,  or  by  the  kick  of  a  horse ;  in  one  instance  the  blow  was 
inflicted  by  the  fist.  I  have  also  seen  a  fracture  immediately  in  fPbnt 
of  the  right  cuspid,  in  a  lad  eight  years  of  age  produced  by  being 
pressed  between  two  wagons,  the  pressure  being  made  upon  the  two 
angles  of  the  jaw.  In  ten  of  eleven  cases  mentioned  by  Stephen  Smith, 
the  causes  were  direct  blows.  Examples  of  fracture  of  the  inferior 
maxilla  from  indirect  blows  have,  however,  been  mentioned  by  other 
surgeons,  the  angles  of  the  bone  being  pressed  together  by  the  pas- 
sage of  a  wheel,  and  the  fracture  taking  place  usually  towards  the 
symphysis. 

We  have  already  alluded  to  the  observation  of  Malgaigne,  that  frac- 
tures of  the  condyles  belong  to  two  classes :  the  one  being  occasioned 
by  falls  upon  the  chin,  and  the  other  by  blows  upon  the  side  of  the 
&Ge ;  the  former  acting  as  a  counter  force  and  the  latter  as  a  direct. 

The  coronoid  process  can  only  be  broken  by  a  direct  blow. 

Symptoms. — Fractures  of  the  body  of  the  bone  are  characterized  by 
the  usual  signs  of  fracture  elsewhere,  namely,  displacement,  mobility, 
crepitus,  and  pain. 

The  displacement  is  generally  present;  but  its  direction  and  amount 
vary  according  to  the  situation  and  course  of  the  fracture,  and  also 
according  to  the  violence  and  direction  of  the  force  producing  the 
fracture.  In  one  instance  th^  displacement  did  not  exist,  and  indeed 
I  think  it  ought  to  be  regarded  as  an  example  of  a  partial  fracture. 

A  lad,  aet.  9,  was  kicked  by  a  horse  on  the  22d  of  June,  1858,  the 
blow  being  received  on  the  right  side  of  the  jaw.  I  saw  him  very 
aoon  after  the  accident,  but  could  not  detect  any  fracture,  only  the 
body  of  the  jaw  seemed  to  be  bent  in.  On  the  third  day,  however, 
while  endeavoring  to  straighten  the  jaw  by  violent  pressure  from 
within  outwards  I  detected  a  feeble  crepitus,  which  on  more  careful 
examination  proved  to  be  opposite  the  second  incisor  of  the  right 
side.  I  was  also  able  to  detect  a  slight  motion  at  the  same  point.  It 
was  found  impossible  to  rectify  the  bending,  and  no  further  eftbrta 
were  employed.  At  this  moment,  after  a  lapse  of  nearly  a  year,  the 
natural  curve  is  partially  but  not  completely  restored. 

I  Kew  York  Joorn.  of  Med.,  Oct.  1840.    HospiUl  Reports. 
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l/tAmn  and  otber  s':2r?eoQs  have  also  seen  examples  where  ndther 
the  [•eriosteum  nor  mncjus  membrane  was  torn. 

Generally,  in  fractures  of  the  hoiy.  the  anterior  fragment  is  it- 
presfjed:  and  Malsraigne  affirms  that  where  an  overlapping  occurs,  tbe 
anterior  fragment  lies,  generally,  within  the  posterior;  a  fact  which 
he  explains  by  the  direction  which  the  line  of  fracture  usually  takes, 
namely,  from  without,  inwards  and  backwards,  as  we  have  already 
mentioned.  In  one  instance,  reported  by  me  to  the  Amer.  Med.  Assoc^ 
where  the  jaw  was  broken  at  the  symphysis  and  also  on  both  sides 
through  the  body,  the  central  fragments  were  found,  after  about  four 
weeks,  lifted  two  lines  above  the  lateral  fragments,  and  also  slightly 
carried  backwards.^  I  have  twice  also  met  with  examples  in  which 
the  posterior  fragments  were  inclined  to  fall  inwards  toward  the  mouth, 
a  circumstance  which  seemed  to  indicate  that  the  course  of  the  obliquity 
was  in  a  direction  opposite  to  that  which  Malgaigne  has  observed  to 
be  most  frequent.  In  each  of  these  examples  the  jaw  was  broken 
upon  both  sides,  by  blows  inflicted  with  a  club,  and  the  fractures  were 
situated  well  back.*  It  is  possible,  however,  that  the  position  of  the 
fragments  was  due  rather  to  the  direction  and  force  of  the  impressicm 
than  to  the  direction  of  the  line  of  fracture. 

As  to  the  action  of  the  muscles  in  the  production  of  displacement^ 
Boyer,  S.  Cooper,  Erichsen,  and  Malgaigne,  have  observed  that  their 
action  upon  the  anterior  fragment  is  greater  in  proportion  as  the  frac- 
ture is  nearer  the  symphysis,  and  less  in  proportion  as  it  approaches 
the  angle.  So  that  in  the  former  case  the  attempt  to  close  the  mouth 
is  sometimes  attended  with  a  depression  of  the  anterior  fragment^ 
causing  a  separation  of  the  fragments  at  their  alveolar  margins;  while 
in  the  latter  case,  the  attempt  to  close  the  mouth  forcibly  is  occasion- 
ally attended  with  separation  of  the  fragments  along  the  line  of  the 
base. 

While  I  am  not  prepared  to  deny  the  accuracy  of  these  observations; 
it  is  proper  to  notice  that  Listen  finds  the  greatest  displacement  when 
the  fracture  is  opposite  the  first  molar,  and  I  must  confess  that  the  fact, 
as  stated  by  Boyer  and  others,  does  not  seem  to  admit  of  a  satisfactory 
explanation;  since  the  number,  and  consequently  the  power  of  the 
muscles  which  act  upon  the  anterior  fragment  from  below,  is  greater 
in  proportion  as  the  line  of  fracture  is  farther  bacjc.  These  muscles; 
namely,  the  digastricus,  the  genio-hyo-glossus,  and  the  mylo-hyoideus, 
with  several  other  muscles  which  act  less  directly,  all  tend  to  depress 
the  anterior  fragment,  and  in  some  slight  degree  to  carry  it  backwards^ 
a  direction  which,  indeed,  it  usually  takes,  and  which  it  would  pro- 
bably always  take  if  letl  alone  to  the  action  of  the  muscles.  If  the 
fracture  has  occurred  through  the  angle,  or  at  any  point  within  tbe 
attiif.hments  of  the  masseter  muscle,  the  action  of  those  fibres  of  this 
muscle  which  remain  connected  with  the  anterior  fragment  will  suffi- 
ciently explain  the  fact  that  it  is  not  now  so  easily  depressed  below 
the  level  of  the  posterior  fragment ;  while  the  separation  of  the  frag- 

I  Trans.  Amer.  Mt^d.  Assoo.,  vol.  viii.  p.  3S0,  1855,  C&se  6. 
>  Ibid.,  Cases  I  aud  10. 
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ments  along  the  line  of  the  base  when  an  attempt  is  made  to  close 
the  jaw  forcibly,  is  probably  due  to  the  loosening  and  partial  dislodg- 
ment  of  some  of  the  molars,  which,  being,  pressed  upwards,  act  as  a 
pivot  upon  which  the  fragments  are  made  to  bend. 

Boyer  affirms,  also,  that  "the  fractured  portions  are  never  deranged 
so  as  that  one  passes  on  the  other,  or  in  the  direction  of  their  length ; 
for  the  action  of  none  of  the  muscles  of  the  lower  jaw  is  parallel  to 
the  axis  of  that  bone;  besides,  its  extremities  are  retained  in  the 
glenoidal  cavities  of  the  temporal  bones."  But  this  theory  is  too  ex- 
clusive, since  the  fragments  may  have  become  displaced  in  any  direc- 
tion independently  of  the  muscular  action.  Moreover,  the  action  of 
the  muscles  attached  to  the  anterior  fragment,  although  not  parallel  to 
the  axis  of  the  bone,  does  somewhat  favor  a  displacement  in  this 
direction ;  and  the  action  of  the  pterygoid  muscles  upon  the  posterior 
fragment  still  farther  favors  this  form  of  displacement. 

An  overlapping  of  the  fragments  in  the  direction  of  the  axis  is,  in 
simple  fractures,  no  doubt,  exceptional,  and  in  such  examples  as  I  have 
seen,  it  was  very  trivial.  It  occurred  in  case  "  three"  of  my  "  Report," 
the  fracture  being  near  the  mental  foramen ;  in  case  "two,"  the  fracture 
being  just  anterior  to  the  last  molar;  and  also  in  case  "six,"  where 
the  bone  had  been  broken  through  the  centre  of  the  body  on  both 
sides  and  through  the  symphysis ;  but  in  neither  case  did  the  over- 
lapping exceed  two  or  three  lines,  and  it  was  always  easily  overcome. 

The  mobility  of  the  fragments  is  not  so  striking  in  these  accidents 
as  in  fractures  of  the  long  bones,  yet  it  is  generally  sufficiently  marked 
and  especially  where  the  Done  is  broken  upon  both  sides  at  the  same 
time.  If  only  one  side  is  broken,  both  motion  and  crepitus  will  be 
most  easily  detected  by  lateral  pressure  upon  the  posterior  fragment, 
which,  being  the  smallest  and  the  least  supported  by  antagonizing 
muscles,  will  be  found  to  be  the  most  movable.  If  the  fracture  is 
upon  both  sides,  mobility  and  crepitus  will  be  most  readily  developed 
by  seizing  upon  the  anterior  fragment  and  moving  it  gently  up  and 
down,  while  the  finger  rests  upon  the  alveolus  within  the  mouth. 

Sometimes  a  slight  swelling  or  tenderness  at  some  point  of  the 
dental  arcade,  or  the  loosening  or  complete  dislodgment  of  a  tooth, 
will  indicate  the  point  of  fracture. 

Pain,  especially  when  the  fragments  are  moved,  is  here  more  con- 
stant than  in  most  other  fractures,  owing,  perhaps,  in  part  to  the 
superficial  position  of  the  bone  which  renders  the  soft  parts  lying  over 
it  more  liable  to  injury  from  the  causes  of  fracture;  but  also,  in  part, 
to  the  lesions  which  the  inferior  dental  nerve  may  have  suffered.  It 
is,  indeed,  a  matter  of  surprise  that  injury  to  this  nerve  does  not 
oftener  seriously  complicate  these  accidents,  coursing,  as  it  does, 
through  so  large  a  portion  of  the  angle  and  body  of  the  bone.  One 
might  naturally  suppose  that  its  complete  disruption  would  often 
occasion  paralysis  of  those  portions  of  the  face  to  which  it  is  finally 
distributed,  and  that  its  partial  lesions  and  contusions  would  create, 
in  many  cases,  the  most  acute  and  constant  sufiering.  It  is  rare,  how- 
ever, that  we  have  present  an  amount  of  pain  which  might  not  be 
attributed  to  a  severe  shock,  or  a  slight  strain  upon  its  fibres.    I  have 
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mjself  never  seen  any  extraordinary  suffering  distinctly  attribaUbte 
to  an  injury  of  the  dental  nerve  after  fracture,  nor  any  degree  of  facial 
paralysis.  Rossi  relates  a  case  in  which  convulsion  fol lowed  thin 
accident,  and  in  which,  as  a  final  remedy,  he  proposed  to  expose  and 
bisect  the  nerve;  and  Flajiini  saw  a  patient  whoge  jaw  had  been 
broken,  die  in  convulsions  on  the  tenth  day.  the  tnnscular  contractions 
having  commenced  as  early  as  the  fourth  day  after  the  accident.  The 
autopsy  disclosed  a  rupture  of  the  dental  nerve,  but  no  injury  to  the 
brain. 

These  two  examples  are,  as  far  as  I  know,  all  which  our  recorda 
supply,  in  which  grave  results  have  been  attributed  to  lesions  of  this 
nerve;  and  even  here  some  doubt  must  remain  wliether  the  sympt'oras 
were  not  quite  as  much  due  to  the  immediate  injury  done  to  the  brain 
as  to  the  nerve. 

Boyer  explained  the  infrequency  of  severe  injury  to  the  dental 
nerve  by  the  supposition  that  the  *'  greater  part  of  these  fractures  tak^ 
place  between  the  aymphysis  and  the  foramen  by  which  this  ner?« 
comes  out."  An  opinion  which  may  be  correct,  but  needs  confirmi- 
tion.  I  have  seen  the  body  or  angle  broken  at  points  posterior  to  the 
mental  Ibramen,  and  where  the  nerve  lies  within  its  bony  canal,  twelve 
times,  and  in  front  of  the  mental  foramen,  eight  times;  at  other  times 
the  point  of  fracture  has  not  been  noted  with  such  accuracy  as  to 
enable  me  to  say  whether  it  was  in  front  of  or  behind  the  foramen, 

I  Bus|)ect  that  a  better  explanation  may  be  found  in  the  fact  that 
the  fragments  seldom  overlap,  to  any  appreciable  extent,  and  that  erea 
the  displacement  in  the  direction  of  the  diameters  of  the  bone  is  gene- 
rally inconsiderable;  or  if  it  does  exist,  the  fragments  are  easily  and 
promptly  replaced. 

If  the  displacement  is  sufficient  to  occasion  a  complete  diaruptioa 
of  the  nerve,  some  degree  of  temporary  paralysis  in  the  portions  of 
the  face  supplied  by  it  must  be  inevitable ;  and,  perhaps,  this  occure 
oftener  than  it  has  been  noticed,  since,  during  the  confinement  of  the 
jaw  by  dressings,  it  is  not  likely  to  be  observed,  and  after  the  lapse  of 
a  few  weeks  it  will  probably  cease  altogether, 

Boyer  remarks  that  when  it  is  torn,  "  the  square  and  triangular 
muscles  of  the  chin  are  paralyzed.     The  skin  of  that  part  and  the  in- 
ternal membrane  of  the  under  lip  preserve  their  sensibility,  which  ii 
appears  they  owe  to  some  threads  of  the  portio  dura  of  the  seveath 
pair ;  but  the  paralysis  of  these  muscles  does  not  prove  of  itself  that 
the  jaw  is  fractured,"     Boyer  has,  however,  noticed  this  result  but 
once,  and  then  in  a  case  where  the  bone  was  broken  upon  both  sides 
and  the  soft  parts  greatly  contused.     The  triangular  and  square  raua* 
cles  were  paralyzed,  in  consequence  of  which  there  was  a  slight  cof^| 
tortion  of  the  mouth.     A,  Berard  has  also  mentioned  a  case  of  vertical 
fracture  occurring   between   the  second   and   third   molars,  without 
displacement,  which  was  accompanied  with  complete  insensibility  oSm 
the  lip  on  the  same  side  throughout  the  space  comprised  between  thd| 
commissure  and  the  median  line,  and  between  the  free  border  of  the 
lip  and  the  chin.     The  paralysis  disappeared  after  a  few  daya*^ 

^  Blalgaigne,  from  Owette  des  HApiUux,  10  Aoftt,  1&41. 
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To  these  signs  now  enumerated,  we  may  add  as  occasional  compli- 
cations, rather  than  as  diagnostic  symptoms,  salivation,  swelling  of  the 
mbmaxillary  and  sublingual  glands,  abscesses,  necrosis,  &c.  If  the 
blow  has  been  vertical  upon  the  chin,  and  the  direction  of  its  force 
bas  been  towards  the  articulations,  the  bony  structure  of  the  ear,  and 
3ven  the  brain  may  have  suffered  serious  lesions,  which  may  be  indi- 
jated  by  a  deafness,  or  a  roaring  in  the  ears,  by  bleeding  from  the 
Mctemal  meatus,  and  by  fatal  coma.  Tessier  saw  a  man  who  had  re- 
jeived  the  kick  of  a  horse  exactly  upon  the  centre  of  the  chin,  break- 
ing the  bone  on  both  sides,  and  who,  in  consequence,  bled  freely  from 
lis  ears  ;^  and  Alix  relates  the  case  of  a  young  man  who,  falling  from 
i  height  and  striking  upon  his  chin,  had  broken  his  jaw.  Insensibility 
mmediatelv  followed ;  convulsions  also  ensued  upon  the  fourth  day, 
ind  he  died  upon  the  sixth.' 

If  the  fracture  is  at  the  symphysis,  it  is  generally  vertical,  and  either 
Vagment  may  be  found  slightly  displaced  upwards  or  downwards. 
[n  one  of  the  examples  seen  by  myself,  the  left  fragment  fell  three 
ines  below  the  right,  and  in  another  the  right  side  had  fallen  about 
me  line.  In  a  case  mentioned  by  Syme  there  was  scarcely  any  dis- 
placement.' Liston  remarks  that  it  is  usually  slight.  Erichsen  and 
B.  Cooper  have  observed  the  same. 

Signs  which  indicate  a  fracture  through  the  angle  have  already 
)een  sufficiently  considered  when  speaking  of  fractures  of  the  body ; 
ix)m  which  it  only  differs  in  the  less  degree  of  displacement,  and  in 
he  fact  that  the  posterior  fragments  are  a  little  more  prone  to  fall  in- 
rards  towards  the  jnouth.  I  have  noticed,  also,  that  owing  probably 
o  the  loosening  and  partial  dislodgment  of  the  last  molar,  it  is  some- 
imes  difficult  to  close  the  mouth,  the  same  as  in  the  fractures  a  little 
arther  forwards. 

In  the  only  example  of  fracture  of  the  ascending  ramus  which  I 
lave  seen,  the  bone  being  broken  also  through  its  body,  the  fracture 
>{  the  ramus  was  easily  recognized  by  both  crepitus  and  mobility. 

As  to  the  signs  which  indicate  a  fracture  of  the  coronoid  process,  I 
,m  only  able  to  infer  them  from  its  anatomical  relations.  There  must 
)e  some  embarrassment  in  the  motions  of  the  jaw,  occasioned  by  the 
letachment  of  a  portion  of  the  fibres  of  the  temporal  muscle ;  and  it  is 
irobable  that  an  examination  by  the  finger  within  the  mouth,  would 
•eadily  detect  mobility  and  displacement. 

A  fracture  through  the  neck  of  the  condyle  is  characterized  by  pain 
it  the  seat  of  fracture,  especially  recognized  when  an  attempt  is  made 
o  open  or  shut  the  mouth,  by  embarrassment  in  the  motions  of  the 
aw,  by  crepitus,  which  may  usually  be  felt  or  heard  by  the  patient 
iimself,  by  mobility  and  displacement. 

The  upper  fragment,  if  disengaged  from  the  lower,  is  drawn  for- 
wards, upwards,  and  inwards,  by  the  action  of  the  pterygoideus  exter- 
lus;  and  it  is  felt  not  to  accompany  the  movements  of  the  lower 
Vagment. 

1  Malgaigne,  pp.  383  and  38G,  from  .Tonm.  de  M6d.,  17S9,  torn.  Izxiz.  p.  246. 
'  Ibid.,  p.  386,  from  Alix,  Observata  Chir.,  fasoio.  1,  obs.  10. 
'  Amer.  Joani.  Med.  Sci.,  vol.  zviii.  p.  243. 
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The  lower  fragment  is  at  the  sarae  time  drawn  upwards,  in  oonse^ 
quence  of  which  the  lower  part  of  the  face  is  distorted:  a  circumstanoe 
first  noticed  by  Ribes,  and  which  supplier  an  iniportant  dtagnijstiti 
mark  between  a  fractnre  of  one  condyle  and  a  diiiloeatioo.  In  di** 
location,  the  chin  is  commonly  thrown  to  one  side^  but  it  is  to  the  sida 
opposite  that  on  which  the  dislocation  has  occurred,  while  in  fraclufe 
the  chin  is  drawn  to  the  same  8ide, 

Prognosis, — Physick,  of  Philadelphia,  saw  a  case  of  non-un' 
the  body  of  this  bone,  which  had  existed  iiino  months.*  Dup-j 
mentions  a  case  which  had  existed  three  years,*  Stephen  Smith,  ol 
New  York,  reports  a  case  of  fracture  of  both  the  body  and  the  ramus, 
in  a  man  forty-five  years  old  The  severity  of  the  injury,  with  die 
supervention  of  delirium  tremens,  prevented  the  application  of  dre»» 
ings  until  the  thirteenth  day.  On  the  twentieth  day  about  a  pint  of 
blood  was  lost  by  hemorrhage  from  the  seat  of  fracture.  He  remained 
in  the  hospital  one  hundred  and  thirty -seven  days,  and  was  finally  dii- 
charged,  the  fragments  not  having  yet  united.^  I  have  seen  one 
example  of  fibrous  union  in  the  case  of  a  man  who  broke  the  bodj  of 
the  jaw  by  a  fall  upon  his  chin,  Malgaigne  says  that  Boyer  has  seco 
several  examples,  but  I  know  of  no  other  cases  unless  as  the  re^till 
of  gunshot  injuries  which  have  been  recorded.  In  no  instance  of  i 
simple  fractnre  which  has  come  under  my  personal  care^  has  the  bow 
refused  finally  to  unite,  although  I  have  seen  the  union  delayed  six, 
seven,  ten,  and  even  eleven  weeks  or  more.*  In  three  of  the«e  ca^a 
the  fractures  were  either  compound  or  comminuted ;  but  in  one  case 
the  fracture  was  simple,  the  delay  in  the  union  being  due  to  a  feebto 
condition  of  the  system,  and  in  part,  perhaps,  to  neglect  of  proper 
treatment.  Since  the  commencement  ol"  the  late  war  I  have  met  wiib 
several  examples  of  non-union,  and  of  fibrous  union  after  gunfihot 
fractures:  but  so  far  as  I  can  remember  in  all  of  these  cases  necrosis 
existed,  or  some  portions  of  tiie  bone  had  been  carried  away. 

The  infrequency  of  non-union  after  this  fracture,  is  a  fact  wort' 
especial  attention,  because  of  the  extreme  difiiculty,  if  not  actu;i 
possibility,  in  many  cases,  of  wholly  preventing  motion  between  the 
fragments,  by  any  mode  of  dressing  yet  devised.     Any  one  who  has 
observed  attentively,  must  have  seen,  not  only  that  his  dressings  are 
more  oflen  found  disturbed  and  loosened,  than  in  the  case  of  a'      " 
any  other  fracture,  unless  it  be  the  clavicle,  and  thus  the  frag, 
have  been  through  all  the  treatment  subjected  to  frequent  changes  ol 
position;  but,  also,  that  even  while  the  dressings  remain  snugly  in 
place,  the  patient  seldom  is  able  to  perform  the  necessary  acts  of  deg- 
lutition,  or  to  speak,  eveo^  without  inflicting  some  slight  motion  upon 
the  fragments. 

Indeed,  the  rapidity  as  w^ell  as  certainty  with  which  this  bone  i; 
has,  I  think,  been  observed  by  other  surgeons^  and  I    have  i. 
noticed  one  instance,  in  an  adult  person,  in  which  the  bone  was  im- 
movable at  the  seat  of  fracture,  on  the  seventeenth  day,  and,  perhaps^ 


'  Ph\\».  Med.  and  Burp*  Joiirn.,  voL  y, 

*  Smith,  New  York  J^juru.  of  M«d.  arnl  Srirg.,  Jjvn.  1857. 

*  Mjf  ittfport  on  Dtjfoiuiitiea  altt?r  FrAc,  Ctti^ea  li^  14,  15,  18. 


'  Le^ona  Orales. 
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earlier.  In  other  instances/ the  union  has  been  speedily  effected  after 
the  removal  of  all  dressings. 

The  amount  of  deformity  resulting,  also,  from  these  fractures  is 
usually  very  trifling,  whatever  treatment  has  been  adopted.  Only 
eight  of  the  united  fractures,  seen  and  recorded  by  me,  are  imperfect, 
and  in  none  of  these  is  the  imperfection  such  as  to  be  noticed  in  a 
casual  examination  of  the  face.  The  deformity  which  is  usually  found, 
is  a  slight  irregularity  of  the  teeth,  produced,  in  most  cases,  by  a  fall- 
ing of  the  anterior  fragment,  but  in  one  case  by  a  slight  elevation  of 
the  anterior  fragment.  But  even  this  does  not  always  interfere  with 
mastication,  and  would  often  pass  unnoticed  by  the  patient  himself. 
It  is  probable,  too,  that  time,  and  the  constant  use  of  the  lower  jaw  in 
mastication,  will  gradually  effect  a  marked  improvement  in  the  ability 
to  bring  the  opposing  teeth  into  contact.  I  think  I  have  observed 
this  in  several  instances. 

Chelius  remarks  that  in  "double  or  oblique  fractures  it  is  very  dif- 
ficult to  keep  the  broken  ends  in  their  proper  place;  deformity  and 
displacement  of  the  natural  position  of  the  teeth  commonly  remain." 

In  the  second. example  of  fracture  through  the  symphysis  mentioned 
by  me,  the  left  fragment  remained  slightly  elevated,  and  the  patient 
could  not  close  his  teeth  perfectly,  yet  he  could  close  them  sufficiently 
for  the  purposes  of  mastication.  It  is  probable,  however,  that  ordi- 
narily no  difficulty  will  be  experienced  in  accomplishing  a  perfect 
care  when  the  separation  has  taken  place  only  at  the  symphysis. 

In  fractures  of  the  condyles,  more  care  is  requisite  to  retain  the  frag- 
ments in  apposition,  and  sometimes  it  may  be  found  to  be  impossible. 
Bicherand  mentions  the  case  of  a  man,  who,  having  been  three  months 
in  the  "  Hopital  de  la  Charity,"  for  a  double  fracture  of  the  lower  jaw, 
one  fracture  being  near  the  middle,  and  the  other  near  the  right  con- 
dyle, left  before  the  cure  was  complete.  Seven  or  eight  months  after, 
he  called  upon  Boyer,  who  extracted  from  a  fistula  in  the  meatus  audi- 
torius  externus,  a  bony  mass  which  had  evidently  the  form  of  the 
condyle.^  Bichat  mentions  a  similar  case  as  having  come  under  the 
observation  of  Desault;^  possibly  it  was  the  same  which  Boyer  saw. 
Bibes  says  that  a  Parisian  surgeon  treated  a  double  fracture  of  the  jaw 
in  a  gentleman,  one  fracture  being  through  the  body,  and  the  other 
through  the  neck  of  the  condyle ;  and  in  spite  of  the  most  assiduous 
and  skilful  attention,  the  patient  recovered  with  a  lateral  distortion  of 
the  jaw,  occasioned  by  the  displacement  of  the  fragments.'  Eibes 
himself  had  to  treat  an  accident  of  a  similar  character,  and  notwith- 
standing all  his  care,  the  result  was  the  same  as  in  the  other  example 
just  cited/  Fountain,  of  Iowa,  was  much  more  fortunate,  having 
made  a  complete  and  perfect  cure.* 

The  proximity  of  this  fracture  to  the  articulating  surface  may  occa- 
sion contraction  of  the  ligaments  about  the  joint;  and  a  degree  of 

*  Boyer,  Lectares  on  Dis.  of  Bones,  p.  53,  Phila.  ed.,  1805. 

*  Desaalt,  Treatise  ou  Fractures  and  Luxations,  Phila.  ed.,  1805,  p.  3. 
>  Malgaigne,  op.  oit.,  p.  402. 

«  Ibid.,  p.  402. 

*  Fountain,  New  York  Joiir.  Med.,  Jan.  1860. 
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embarrask^iment  to  the  Tnotions  of  the  jaw  bas  followed  in  tlie  expe- 
rience of  Desault  and  others,  even  when  the  cure  has  been  rooatcoia-j 
plete;  but  this  has  usually  remained  only  for  a  short  period. 

Sanson  asserts  that  when  the  coronoid  process  is  broken,  the  frac- 
ture never  unites;  bat  that  mastication  is  performed  very  well,  tbe ' 
masseter  and  pterygoid  muscles  then  fulfilling  the  office  of  the  tem- 
poral.* 

2Watvient.—The  few  attempts  which  I  have  made  to  restore  a  com- 
pletely dislocated  tooth  to  its  socket,  or  to  retain  it  in  place  when  very  I 
much  loosened,  have  generally  resulted  in  its  removal  at  some  later' 
day,  and  especially  where  the  fracture  has  been  near  the  angle  aod  li 
molar  has  been  disturbed.     I   believe   it  would   be  better  practice 
always  to  remove  the  molars  under  tliese  circumstances,  unless  ibey 
remain  attached  to  the  alveoli,  and  cannot  be  removed  without  bring- 
ing them  away  also;  and  this,  whether  the  loosened  teeth  are  sitaaied 
in  the  line  of  fracture  or  not.     It  is  seldom  that  they  can  be  made 
again  to  occupy  their  sockets  perfectly^  and  where  the  teeth  are  in  ih^ 
line  of  the  fracture,  the  attempt  to  restore  tliem  to  place  will  somelim^  ^ 
prevent  the  proper  adjustment  of  the  fragments.     In  cases,  also,  i^ 
which  the  teeth  farther  forwards  are  completely  dislodged  at  the  st?*^^^ 
of  fracture,  it  is  scarcely  worth  while  to  replace  them.  ^M 

As  to  those  teeth  whose  loosened  condition  is  due  only  to  a  splittit^e^ 
of  the  alveoli  in  a  longitudinal  direction,  the  same  rule  will  notalway"^ 
apply.     Sometimes,  after  a  careful  readjustment,  the  fragments  ynl 
reunite,  and  the  teeth  remain  firm. 

If  the  bone  is  chipped  off  upon  the  outside,  through  or  near  th^^ 
line  of  the  sockets,  the  teeth  may  not  be  always  much  disturbed,  ani 
the  loss  of  the  fragments  may  be  of  less  consequence,  nor  have  I  geue- 
rally  succeeded  in  saving  them ;  yet  if  they  remain  adherent  to  the 
soft  part^p  it  is  t> roper  to  make  the  attempt 

The  expedients  to  which  surgeons  have  resorted  for  the  purpose  of 
retaining  in  place  the  fragments,  when  the  bone  is  broken  through  its 
body,  may  be  arranged  under  the  names  of  ligatures,  splints,  bandages, 
and  slings. 

The  ligature  has  been  applied  both  to  the  teeth  and  to  the  bone 
itself*  I'lius,  in  an  oblique  fracture  near  the  angle*  where  the  frag- 
ments could  not  otherwise  be  prevented  from  liilling  inwards,  Baudeos 
passed  a  strong  ligature,  formed  of  thread,  around  the  fragments  and 
in  immediate  contact  with  thtim,  tying  the  ligature  over  the  teeth 
within  the  mouth.  No  accident  followed,  and  on  the  twenty-third 
day,  when  he  removed  the  ligature,  the  bone  had  united  firmly  ao^H 
smoothly,^  ^| 

In  the  case  of  the  fracture  of  the  inferior  maxilla,  reported  by  Dr. 
Buck,  to  the  New  York  Pathological  Society,  and  already  referred  to, 
the  bone  *'  was  broken  between  the  two  incisor  teeth  of  the  left  side : 
the  part  of  the  bone  on  the  left  of  the  fracture  was  driven  in,  and 
interlocked  behind  the  end  of  the  right  portion,  so  as  to  be  separated 


*  8.  Cooper**  First  LiiteB,  Aiuer. 
'  MjiLgaigtiu,  op.  cit.,  p.  3^8. 


«d.,  1844.  ¥ol.  iL  p.  311- 
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by  a  finger's  breadth.  Finding  it  impossible  otherwise  to  reduce  the 
fixture,  Dr.  B.  dissected  off  the  under  lip,  so  as  to  expose  the  fracture. 
He  found  that  the  right  anterior  portion  of  the  fractured  bone  ter- 
minated in  an  angular  projection  as  far  as  on  a  line  below  the  left 
angle  of  the  mouth.  The  lip  was  then  divided  to  the  chin,  and  the 
soft  parts  holding  the  fragments  together  incised.  A  chisel  was  then 
insinuated  behind  the  projecting  angle  of  the  bone,  while  it  was  being 
excised  by  the  metacarpal  saw.  When  the  bone  was  restored  to  its 
natural  position,  it  was  found  so  apt  to  become  displaced,  that  holes 
were  drilled  at  the  lower  angle  of  the  fracture,  and  adjustment  main- 
tained by  wiring  them  together,  the  wire  passing  out  through  the 
lower  angle  of  the  wound.  Sutures  and  adhesive  straps,  with  a  band- 
age, were  employed  to  maintain  the  adjustment  of  the  parts.  So  far 
the  patient  has  done  well,  being  supported  by  liquid  nourishment 
introduced  through  a  tube  passed  through  the  space  left  by  one  of 
the  incisors,  which,  on  account  of  its  looseness,  was  removed."*  Dr. 
E.  A.  Kinloch,  of  Charleston,  S.  C,  has  reported  a  similar  case,  in 
which  he  employed  successfully  the  wire.* 

In  May,  1858,  while  trephining  at  the  angle  of  the  jaw  for  the  pur- 
poBC  of  cutting  out  a  portion  of  the  dental  nerve  in  a  patient  suffering 
from  neuralgia,  I  accidentally  broke  the  jaw  in  two  at  the  point  at 
which  the  trephine  was  applied.  I  immediately  bored  a  hole  in  the 
opposite  extremities  of  the  two  fragments,  and  fastened  them  together 
with  a  silver  wire,  by  which  I  was  able  to  maintain  complete  appo- 
sition, and  in  three  weeks  the  union  was  accomplished,  the  wire  sepa- 
rating and  falling  out  of  itself.     No  splints  were  ever  used.^ 

With  these  exceptions,  so  far  as  I  am  aware,  the  ligature  has  been 
employed  as  a  means  of  retention,  only  by  fastening  it  upon  the  teeth, 
either  upon  those  which  are  situated  on  the  opposite  sides  of  the  frac- 
ture, or  upon  others  a  little  more  remote,  or  upon  the  corresponding 
teeth  of  the  upper  jaw,  or  upon  the  teeth  on  the  opposite  sides  of  the 
same  jaw. 

Ordinarily  the  ligature,  composed  of  either  fine  gold,  platinum,  or 
silver  wire,  or  of  firm  silk  or  linen  threads — (Celsus  advised  the  use 
of  horsehair) — has  been  applied  to  the  two  teeth  on  the  opposite  sides 
of  the  fracture,  or  if  these  have  not  been  sufficiently  firm,  to  the  next 
teeth.  This  practice,  recommended  first  by  Hippocrates,  has  received 
the  occasional  sanction  of  Ryff,  Walner,  Chelius,  Lizars,  Erichsen, 
Miller,  B.  Cooper,  Skey,  and  others,  but  by  Boyer,  Gibson,  and  Mal- 
gaigne,  it  has  been  reprobated. 

Dr.  S.  G.  Ellis,  of  Gowauda,  N.  Y.,  as  we  have  already  seen,  has 
treated  a  fracture,  occurring  through  the  symphysis,  in  an  adult,  by 
placing  the  mainspring  of  a  watch  within  the  dental  arcade,  and 
securing  it  in  place  with  silver  wire.  The  mouth  was  kept  closed  by 
bandages  carried  under  the  chin.  The  fragments  united  with  only  a 
slight  vertical  displacement.* 

■  New  York  Joarxi.  of  Med.,  &o.,  March,  1847,  p.  211. 
«  Kinloch,  Am.  Journ.  Med.  Sci.,  July,  1859,  p.  t>7. 

*  Bnffalo  Med.  Journ.,  vol.  ziv.  p.  148. 

*  Trans.  Amer.  Med.  Assoc.    Mj  report  on  "  Defor.,"  &o.,  vol.  Till.  p.  383,  Case  14. 
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Dr.  George  Ilajward,  of  Boston,  surgeon  to  the  Massachusetts 
General  Hospital,  says:  ''When  the  bone  is  not  comminuted  andlbm 
are  teeth  on  each  eide  of  the  fracture,  the  ends  of  the  bone  can  be 
kept  in  exact  apposition  by  passing  a  silver  wire  or  strong  tbresd 
around  these  teetli  and  tying  it  tightly.  In  several  cases  of  fracture 
of  the  jaw,  in  which  the  bone  was  broken  in  one  place  only,  I  have,  in 
the  course  of  the  last  few  years,  adopted  this  practice  with  entire  sue* 
cess,  and  without  the  aid  of  any  other  means.  It  will  be  found  very 
uaeful,  also,  as  an  auxiliary,  in  more  severe  cases,  in  which  it  may  be 
required  to  use  splints  and  bandages,  or  to  insert  a  piece  of  cork 
between  the  jaws,  as  recommended  by  Delpech.  It  requires  some 
mechanical  dexterity  to  apply  the  thread  neatly;  but  in  large  cities 
we  can  avail  ourselves  of  the  skill  of  dentists  for  this  purpose,^''  I 
have  myself  in  two  or  three  instances  used  a  linen  thread  with 
excellent  results. 

Guillaume  de  Salicet  advises  to  secure  with  a  silk  thread,  at  tk 
same  moment,  the  teeth  belonging  to  the  two  fragments,  and  the  cor- 
responding teeth  of  the  upper  jaw;*  while  the  dentist  Lemaire,  being 
applied  to  by  Bupuytren  to  secure  in  place  the  ununited  fragments  of 
a  broken  jaw,  fastened  the  two  left  canine  teeth  to  each  other  by  a 
wire  of  platinum,  as  had  been  already  suggested  by  Guillaume  de 
Salicet;  to  these  he  added  two  other  modes  of  ligature  which  wew 
altogether  original  One  wire,  made  fast  to  the  last  molar  upon  one 
side,  traversed  the  mouth  and  was  secured  to  one  of  the  bicuspids 
upon  the  opposite  side ;  the  other  was  stretched  from  the  first  inferior 
bicuspid  on  the  right  to  the  first  superior  bicuspid  on  the  left.  A 
cure  was  ncconiplished  at  the  end  of  two  months,  but  one  of  the  winss 
had  nearly  bisected  the  tongue;  and  as  it  had  gradually  become  im- 
bedded^ the  fiesh  had  closed  over  it  until  it  rested  like  a  seton  through 
the  middle  of  the  tongue 


None  of  these  various  methods  recommend  themselves  very  sal(^| 

;y  are  all  of  theoP 
in  a  large  majority  of  cases,  wholly  uDoecessary,  and  in  other  cases, 


factorily  to  the  practical  surgeon ;  for  besides  that  they  are  all  of  the 


owing  to  the  absence  of  tlie  teeth,  or  to  their  loosened  or  decayed 
condition,  or  to  the  closeness  with  which  they  are  set  against  eaxk 
other,  absolutely  impossible,  it  must  be  seen,  also,  that  they  wittl^ 
generally  prove  feeble  and  ineiEcient.  The  wires  act  only  upon  tto 
upper  extremity  of  the  line  of  fracture,  leaving  its  lower  portions 
liable  to  be  disturbed  by  trivial  causes;  they  tend  gradually  to  loosea 
even  the  firm  teeth  which  they  embrace,  and  not  unfreqnently,  after 
having  been  made  fast  with  much  labor,  they  soon  become  disarranged 
or  break.  They  require,  therefore,  almost  always  the  additional  pro- 
tection afiForded  by  bandages,  interdental  splints,  &c.  Alone  they  are 
usually  insufficient,  and  if  properly  constructed  bandages,  slings,  in 
terdental  splints,  &c.,  are  employed,  they  are  not  needed.  Sometimesv 
moreover,  they  are  actually  mischievous,  as  when  they  loosen  a  sound 

'  BoatoTi  U^d.  aud  Sar?.  Jonro,,  vol.  x!x*  p,  133,  183*». 

•  Mftlgaigne,  op.  cH*,  p.  392. 

"  Joura,  Uiiiver.  dea  Sci.  MM.,  torn.  x\t.,  p.  77- 
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tootli  or  press  upon  and  inflame  tbe  gums.  A.  B^rard  passed  a  silver 
wire  twice  around  the  necks  of  two  adjoining  teetb  on  tlie  opposite 
sides  of  a  fracture.  It  retained  the  fragments  perfectly  in  apposition 
during  several  days;  but  soon  the  gums  swelled  and  became  painful; 
the  teeth  loosened,  and  it  was  found  necessary  to  remove  tbe  wire. 
Chassaignac  sought  to  avoid  these  evils  by  placing  the  wire  upon  the 
middle  of  the  crown,  free  from  the  gums,  and  by  including  four  teeth 
instead  of  two.  A  waxed  linen  thread  was  made  fast  in  this  manner, 
in  a  case  of  simple  fracture,  on  the  seventh  day.  On  the  following 
morning  tbe  thread  was  found  broken.  lie  applied  then  a  silk  liga- 
ture in  the  same  manner.  On  about  tbe  third  day  this  also  was  dis- 
arranged; the  ligatures  were  now  discontinued  until  the  eighteenth 
(lay,  when  he  renewed  the  experiment  with  a  piece  of  gold  wire. 
Fourteen  days  after  this  the  ligature  remained  firm*  but  tbe  gums 
were  red  and  bleeding.  Tbe  patient  not  having  again  returned  to 
Chassaignac,  the  result  is  not  known.* 

As  to  the  method  suggested  by  Guillaurae  de  Salicet,  it  presents  no 
advantages  to  compensiite  for  its  inconveniences;  while  that  actually 
practised  by  tbe  dentist  Lemaire,  successful  indeed,  tlireatened  to  sub- 
stitute a  loss  of  the  tongue  for  an  ununited  fracture  of  tbe  jaw. 

Splints  have  been  employed  in  various  ways.  First,  simple  inter- 
dental splints,  laid  along  tbe  crowns  of  tbe  teeth  and  only  sufficiently 
grooved  to  be  easily  retained  in  place;  Second,  clasps,  which  are  ap- 
plied over  the  crowns  and  sides  of  tbe  teeth,  operating  chiefly  by  their 
lateral  pressure, or  made  fast  by  screws;  Thirds  splints  applied  to  tbe 
outer  and  inferior  margin  of  the  jaw;  Fourth,  interdental  splints  com- 
bined with  outside  splints. 

Interdental  splints  have  been  recommended  by  many  surgeons  from 
an  early  day,  and  they  continue  to  be  employed  occasionally  up  to 
this  moment. 

Boyer  advises  the  use  of  cork  splints  placed  one  on  each  side  be- 
,tween  the  upper  and  lower  jaws,  in  a  few  exceptional  cases.     Miller 

jommends  the  same  in  all  cases,  the  "  two  edges  of  cork  sloping 
gently  backwards,  with  their  upper  and  under  surfaces  grooved  for 
the  reception  of  tbe  upper  and  lower  teeth."  Fergusson  also  has 
usually  adopted  the  same  practice.  Muys  and  Bcrtrandi  employed 
ivory  wedges.* 

On  Uie  other  band  they  are  rejected  entirely  by  Syme,  Chelius,  Skey, 
Erichsen,  and  Gibson. 

The  objections  which  have  been  stated  to  their  use  are:  that  they 
*re  unsteady  and  become  easily  loosened  and  disarranged ;  that  they 
"onally  press  painfully  upon  tbe  inside  of  tbe  cheeks ;  that  they 
accumulate  about  themselves  an  offensive  sordes,  and  finally  that  they 
are  unnecessary,  since  experience  has  proven,  says  Gibson,  that  **  there 
is  always  sufficient  space  between  the  teeth  to  enable  the  patient  to 
imbibe  broth  or  any  other  thin  fluid  placed  between  the  teeth." 

It  is  not  strictly  true,  however,  that  in  all  cases  there  will  be  found 

'  Lond.  Med.  and  Phja.  Jonrn.,  Nov.  1822,  p.  401. 
<  Lond,  Med.-CUir.  Rev.,  vol  xx.  p.  470, 
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fs^ifficient  space  between  the  teeth,  when  the  mouth  is  clos^i.  forUii 
imbibition  of  nutrient  fluids,  I  have  myself  seen  exceptions,  aoti  in 
such  a  ease  the  patient,  if  the  mouth  were  closed  in  the  usunl  way, 
would  have  to  be  fed  through  a  tube  conveyed  along  the  nostrils  ifiW 
the  Rtoraacb,  as  suggested  by  both  Samuel  and  Bransby  Cooper  in 
certain  bad  compound  firactures,  or  through  an  opening  made  by  the 
extraction  of  one  of  the  front  teeth;  neither  of  which  methods  ought 
to  be  preferred  to  the  interdental  splints;  but  then  the  separation  of 
the  front  teeth  for  the  purpose  of  receiving  food»  is  by  no  means  tk 
only  object  to  be  gained  by  their  use,  nor  indeed  the  principal  object 
Their  great  purpose  is  to  act  as  splints  whenever  the  absence  of  t€6ih 
either  in  the  upper  or  lower  jaw  renders  the  two  corresponding  arcadei 
unequal  and  irregular,  and  prevents  our  making  use  of  the  upper  ts 
a  kind  of  internsd  splint  for  the  lower  jaw. 

It  is  with  a  view  to  the  accomplishment  of  this  important  end  thai 
they  are  often  valuable,  and  ought  sometimes  to  be  considered  as  in- 

*  dispensable.  I  believe,  also,  that  many  of  the  inconveniences  which 
have  been  found  to  attend  the  use  of  cork  or  wood,  are  obviated  by 
the  substitution  of  gutta  percha  in  the  manner  which  I  recommeoded 
to  the  profession  in  1849/  and  also  again  in  my  report  to  the  Ameri- 
can Medical  A&Hjciation,  made  in  the  year  1855.  I  have  employed 
this  method  repe^itedly  myself,  and  my  suggestions  have  been  followed 
by  Stephen  Smith,  of  the  Bellevue  Hospital,  New  York,  and  by  maoj 
others  with,  as  they  affirm,  the  most  satisfactory  results.  Dr.  Smiih 
declares  indeed  that  nothing  can  surpass  it  in  efficiency. 

The  mode  of  preparing  gutta  percha,  and  of  adapting  it  between 

I  the  teeth,  is  as  follows:  Dip  a  couple  of  pieces  of  the  gum,  of  & 
proper  size,  into  hot  water,  and  when  they  are  softened,  mould  them 
into  wedge-shaped  blocks,  and  carry  them  to  their  appropriate  places 
between  the  back  teeth  on  each  side  of  the  mouth ;  taking  care,  of 
course,  that  on  the  fractured  side  the  splint  extends  sufficiently  far 
forward  to  traverse  thoroughly  tlie  line  of  fracture.  Now  press  up 
each  horizontal  ramus  of  the  jaw  until  the  mouth  is  sufficiently  closeJ, 
and  the  line  of  the  inferior  margin  is  straight;  in  this  position  retain 
the  fragments  a  few  minutes,  until  the  gum  has  well  hardened.  Meau- 
time,  it  will  be  practicable,  generally,  to  introduce  the  fingers  into  the 
mouthy  and  to  press  tlie  gutta  percha  laterally  on  each  side  towards 
the  teeth,  and  thus  to  make  its  position  more  secure.  When  it  is 
hardened,  remove  the  splints  for  the  purpose  of  determining  more 

"precisely  that  they  are  properly  shaped  and  fitted. 

It  is  scarcely  necessary  to  say  that  in  carrying  the  long  wedge- 
shaped  block  into  the  mouth,  the  apex  of  the  wedge  is  to  be  intro- 
duced first. 

The  superiority  of  this  splint  is  now  at  once  perceived.  If  properly 
made,  it  is  smooth  upon  its  surface,  and  not,  therefore,  so  liable  i^ 
irritate  the  mouth  as  wood  or  cork,  and  it  is  so  moulded  to  the  teeth 
that  it  will  never  become  displaced.  It  possesses  this  advantage,  alsa^ 
that  in  case  more  or  ^'^°''  *^f  the  teeth  are  gone  in  either  the  upper  or 
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wer  jaw,  it  fills  up  the  vacancies,  and  renders  the  support  uniform 
ud  steady. 

The  "clasp,"  applied  over  the  crowns  and  sides  of  the  teeth,  is  not 

tended  to  act  as  an  interdental  splint;  but  by  its  lateral  pressure  it 

expected  to  hold  the  fragments  in  apposition  upon  nearly  the  same 
principle  with  the  ligature, 

Mntten  of  PLiladelphia,  and  N.  E.  Smith,  of  Baltimore,  employ  for 
ihis  purpose  a  plate  of  silver,  folded  snugly  over  the  tops  and  sides 
of  two  or  more  teeth  adjacent  to  the  fracture. 

Nicole,  of  Nu  rem  burg,  employed  for  the  same  purpose  a  couple  of 
steel  plates  fitted  accurately  along  the  anterior  aod  posterior  dental 
curvatures,  secured  in  place  by  a  steel  clasp,  the  clasp  being  furnished 
with  a  tburab-screw,  in  order  the  more  effectually  to  accomplish  the 
lateral  pressure. 

Malgaigne  has  extended  the  idea  of  Nicole,  by  substituting  for  the 
two  steel  plates,  a  single  plate  composed  of  flexible  and  ductile  iron, 
which  is  fitted  accurately  to  all  the  irregularities  of  the  posterior 
dental  arch.  From  the  two  extremities  of  this  plate,  and  from  two 
other  intermediate  points,  four  small  steel  shafts  arise  perpendicularly, 

'OSS  the  crowns  of  the  teeth  at  right  angles,  and  then  fall  down  again 

rpendicularly  upon  the  anterior  dental  arcade.     Each  steel  shaft 

ing  furnished  with  a  thumb-screw,  tlie  iron  plate  can  now  be  made  to 
boar  against  the  teeth  so  as  to  form  a  posterior  dental  splint  The 
teeth  are  also  protected  in  front  against  the  direct  action  of  the  thumb- 
screw by  the  interposition  of  a  leaden  plate. 

J.  B.  Gunning,  Dentist,  of  New  York,  has  substituted  for  all  these 
materials  vulcanized  In^lia  rubber,  which  he  em|>loys  both  as  a  clasp 
and  as  an  interdental  splint ;  and  according  to  Dr.  Covey'  the  same 
material  has  been  used  with  ex(*ellent  results  by  J.  B.  Beans,  Dentist, 
of  Atlanta,  Ga.     The  following  is  Dr  Beans'  plan  of  procedure. 

An  impression  is  taken  in  wax  of  the  crowns  of  the  teeth  of  the 
uninjured  jaw,  and  of  each  fragment  separately  of  the  broken  jaw. 
When,  in  doing  this,  the  ordinary  "impression  cup''  used  by  dentists 
cannot  be  intro<iuced,  one  composed  of  a  thin  metallic  plate,  which 
is  covered  with  wax  and  stiffened  by  a  rim  of  wire^  may  be  substituted* 

•*  Prom  these  impressions  are  made  casta  of  plaster  of  Paris,  very 
carefully  prepared,  so  as  to  produce  a  smooth,  hard  surface,  and  giving 
as  perfect  a  representation  of  the  teeth  as  possible.  These  plaster 
roooels  are  then  adjusted,  properly  antagonized  in  their  normal  posi- 
tion, and  placed  in  the  *  maxillary  articulator.' 

**  The  fragments  of  the  model  re[)resenting  the  broken  jaw  are  held 
in  their  proper  position  by  wax,  being  secured  thus  one  to  the  other, 
and  to  the  remaining  plate  of  the  articulator."  *  *  *  The  model  jaws 
are  now  opened  from  three  to  five  lines,  and  a  wax  model  of  a  splint  is 
built  up  between  the  molars,  covering  also  the  inner  and  outer  surfaces 
of  the  teeth.  A  connecting  band  of  wax  is  laid  from  one  side  to  the 
other  behind  the  upper  front  teeth,  leaving  thus  an  opening  in  front 
for  the  reception  of  the  food.    This  wax  and  plaster  model  now  com- 


Beftns,  Rioliinoiid  Mei.  Journ.,  Feb.  1S6G, 


I 


Maxillnrj  Articulation. 
I^  1.  Upper  &od  lower  pUtet, 
S,  3,  AdJiiAUble  rods. 
3f  $.  AdJaitAblu  hlugo. 


Pig.  27. 


posing  one  piece,  is  then  removed  from  the  articulator,  and  placed  in 
a  dentiflCs  ** flask/*  and  a  complete  mould  of  the  model  isagaio  formed 

from  plaster  laid  on  in  sections, 
P'g-  26.  in  a  manner  which  those  accus- 

tomed to  make  plaster  moulds 
will  readily  understand.  The 
plaster  having  fairly  set,  the  flask 
and  mould  are  opened,  the  wax 
carefully  removed,  and  the  spaced 
thus  left  in  the  mould  at  once 
filled  with  the  rubber  rendered 
soft  by  heat.  The  mould  is  again 
closed,  replaced  in  the  flask,  and 
by  lieat  tlie  rubber  is  thoroughly 
vulcanized.  The  flask  is  again 
opened,  the  plaster  removed,  and 
an  interdental  splint  of  rubber 
remains,  which  is  fitted  accurately  to  all  the  surfaces  of  the  teeth  both 
above  and  below. 

The  splint  is  now  placed  in  the  mouth,  adjusted  to  the  teeth  and 
the  lower  jaw  secured  in  position  by  the  apparatus  represented  in  the 
accompanying  wood  cut. 

Dr.  Covey  says,  that  during  the  late  war  Dr.  Beans  was  placed  in 

charge  of  a  hospital  at  Macon,  Geor- 
gia,  devoted  exclusively  to  the  re- 
ception of  tins  class  of  injuries,  and 
that  over  forty  cases  were  treated, 
and  with  eminent  success. 

My  own  judgment  of  this  appara- 
tus id,  that  so  far  as  the  substitution 
of  vulcanized  rubber  for  gutta  percha 
is  concerned,  it  is  wholly  unnecessary 
in  the  great  majority  of  simple  frac- 
tures of  the  jaw.  .Gutta  percha  is 
applied  with  great  facility,  and  with 
equid  accuracy  to  all  the  dental  sur- 
tuces,  and  it  speedily  hardens  suffi* 
ciently  for  all  practical  purposes. 

In  gunshot  fractures,  however,  and 
in  certain  other  badly  comminuted 
fractures,  I  can  well  understand  how 
the  surgeon  may  ad  vanttigeously  avail 
himself  of  vulcanized  rubber,  whieh  being  somewlmt  harder,  may  h& 
made  to  grasp  the  teeth  attached  to  the  several  fragments  more 
firmly ;  and  indeed  may,  in  a  few  cases,  allow  of  the  teeth  being  made 
fast  to  the  splint  by  screws. 

It  will  be  observed  that  these  are  the  cases  which  Dr,  Beans  has  had 
chiefly  under  treatment. 

An  examination  of  the  cases  reported  by  Dn  Covey,  will  also  show 
that  the  apparatus  was  never  applied  earlier  than  the  tenth  day,  even 
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rLen  the  patients  were  uader  the  charge  of  Dr,  Beans  from  the  first, 
and  that  in  most  castjs  the  application  of  the  apparatus  was  delayed 
lo  a  much  later  period.  Indeed  it  is  apparent  that  there  may  be  the 
same  reasons  for  occasional  delay  in  the  application  of  vulcanized  rub- 
ber,  as  in  the  application  of  gutta  percba^  or  any  other  mod©  of  sup- 
port and  dressing. 

In  reference  to  the  head  apparatus,  or  sling,  as  used  by  Dr.  Beans, 
we  have  only  a  single  remark  to  make.  It  is  a  modification  of  the 
apparatus  employed  for  many  years  by  myself — the  ramlili cation  con- 
sisting in  the  use  of  a  horizontal  piece  of  wood  supporting  a  cup 
which  is  placed  under  the  chin,  the  purpose  of  which  is  to  prevent 
the  lateral  pressure  usually  made  by  the  maxillary  bands.  The 
necessity  of  this  modification  has  long  been  recognized  by  myself  and 
others  in  ceitain  fractures;  and  it  is  especially  important  in  all  com- 
minuted and  gunshot  fractures.  To  the  attainment  of  this  purpose, 
namely,  the  prevention  of  lateral  pressure,  I  have  employed  usually  a 
firm  gutta-percha  splint  under  the  chin,  to  the  projecting  lateral  ex- 
treraities  of  which  the  maxillary  bands  have  been  attached;  and  I 
think  it  much  better  than  Dr.  Beans*  piece  of  wood.  In  a  great 
majority  of  cases,  however,  occurring  in  civil  practice,  that  is  to  say, 
in  most  simple  fractures,  this  submental  splint  is  unnecessary,  since 
the  lateral  pressure  is  harmless,  espcciatly  when  the  interdental  splints 
of  gutta  percha  or  of  vulcanized  rubber  are  employed. 

In  short,  while  I  am  prepared  to  admit  that  br.  Beans  has  by  his 
appareil  and  by  the  application  of  great  mechanical  skill  talent,  and 
indastry,  treated  successfully  many  cases  which  by  other  appliances 
and  in  other  hands  might  have  resulted  moat  unfortunately,  yet  it  is 
plain  that  his  method  will  find  its  field  of  usefulness  in  civil  practice 
limited  to  exceptional  cases. 

Dr,  J.  S.  Prout,  of  Brooklyn,  New  York,  has  suggested  to  me  a  very 
ingenious  mode  of  employing  the  interdental  splint  and  wire  ligature 
conjointly,  and  which  method,  at  my  request,  he  adopted  recently  in 
a  case  under  my  care  at  Bellevue  Ilospital.  A  plate  of  p^utta  percha 
was  placed  upon  the  top  of  the  teeth  across  the  line  of  fracture,  and 
this  was  secured  in  positit>n  by  silver  wire,  which  had  been  made  to 
grasp  firmly  the  crowns  of  the  adjacent  teeth  and  was  then  brought 
over  the  horizontal  gutta  percha  plate.  In  this  case  it  accomplished 
all  that  was  desired. 

External  splints,  applied  along  the  base  or  outside  of  the  jaw,  were 
first  recommended  by  Pari5,  who  used  for  this  purpose  leather ;  and 
they  have  been  employed  in  some  form,  occasionally,  by  most  surgeons. 
Generally  they  have  been  composed  of  flexible  materials,  such  as 
wetted  pasteboard,  first  recoratnended  by  Heister,  felt,  linen  saturated 
with  the  whites  of  eggs,  paste,  dextrine  or  starch ;  plaster  of  Paris  has 
also  been  used :  and  they  have  been  retained  in  place  by  either  band- 
ages or  the  sling.  As  before  stated,  I  have  myself  used  for  this  purpose, 
gutta  percha,  but  I  shall  speak  of  it  as  one  form  of  the  sling  dressing. 

Undoubtedly  useful,  and  even  necessary  in  some  cases,  especially 
where  there  exists  a  great  tendency  to  a  vertical  displacement,  they 
will  be  found,  also,  in  many  cases,  to  render  no  essential  service,  and 
may  properly  enough  be  dispensed  with. 
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Wliatever  objections  hold  to  the  use  of  metallic  clasps,  must  applj 
equnlly  to  the  use  of  those  forms  of  apparatus  io  which  it  is  atternpt( 
toaacare  the  fragments  by  means  of  a  combiaauon  of  these  clasps  ^ 
oQtside  splints,  and  in  which  it  is  proposed  to  dispense  with  all  ban 
ages  or  slings,  the  mouth  bain^  permitted  to  open  and  close  te 
daring  the  whole  treatment.  Motion  of  the  jaw  cannot  be  permiti 
in  any  case  where  the  fracture  is  far  back,  since  it  is  then  impoflsA 
to  grasp  the  posterior  fragment  between  the  two  parallel  q>lii!J 
Nothing  bat  complete  immobility  of  the  jaw  will  now  insane  iiiuD«> 
bility  to  the  fracture.  They  arc  liable,  moreover,  to  additional  i 
tions^  which  will  be  readily  saggested  by  an  explanation  of  theirl 
of  construction. 

Chopart  and  Desanlt  originated  this  idea  as  early  as  1780,  for  fn 
tures  occurring  upon  both  sides;  in  which  cases  they  advised  "  bftO 
ages  composed  of  crotchets  of  iron  or  of  steel,  placed  over  the 
upon  the  alveolar  margin,  covered  with  oork  or  with  plates  of  h 
and  fastened  by  thumb-screws  to  a  plate  of  sheet  iron,  or  Io  sooif 
other  material  under  the  jaw.*' 

The  apparatus  invented  by  Rutenick,  a  German  surgeon^  in  179 
and  improved  by  Kluge,  is  thus  described  by  Dr.  Chester:  "It< 
sists,  1st,  of  small  silver  grooves,  varying  in  size  according  as 
are  to  be  placed  on  the  incisors  or  molara,  and  long  enough  to  i 
over  the  crowns  of  four  teeth ;  2d.  of  a  small  piece  of  board, 
to  the  lower  surface  of  the  jaw,  and  in  shape  resembling  a  hors*?sho 
having  at  its  two  horns,  two  holes  on  each  side ;  3d,  of  steel  hooks  ( 
various  si^es,  each  having  at  one  extremity  an  arch  for  the  reoeptio 
of  the  lower  lip,  and  another  smaller  for  securing  it  over  the  sili 
channels  on  the  teeth,  and  at  the  other  end  a  screw  to  pass  through 
horseshoe  splint,  and  to  be  secured  to  it  by  a  nut  and  a  horizontal 
branch  at  its  lower  surface ;  4th,  of  a  cap  or  silk  nightcap  to  rema 
on  the  head ;  and  5th,  of  a  compress  correspondiog  in  shape  and  sii 
with  the  splint.  The  net  or  cap  having  been  placed  on  the  head  ao 
the  two  straps  ftisteoed  to  it  on  each  side,  one  immediately  in  Croat  i 
the  ear  and  the  other  about  three  inches  farther  back,  which  are  i 
retain  the  splint  in  its  position  by  passing  through  the  two  holes  i 
each  horn;  a  silver  chanoel  is  placed  on  the  four  teeth  nearest  to  th 
fracture,  on  this  the  small  arch  of  the  hook  is  placed,  and  the  screl 
end  having  been  passed  through  a  hole  in  the  splint,  is  screwed  Artxdji 
to  it  by  the  nut,  after  a  compress  has  been  placed  between  the  spli 
and  the  integuments  below  the  jaw. 

'*  If  there  is  a  double  fracture,  two  channels  and  two  hooks  must  < 
course  be  used,"' 

Bush  invented  a  similar  apparatus  in  1822,^  and  Houzelot  in  1826 
since  which  the  apparatus  has  been  variously  modified  by  Jous 
Lonsdale,  Malgaigne,  and  perhaps  others. 

Lonsdale  says  he  has  employed  his  instrument  in  numerous 

'  London  Med,-Cblr.  Rev,,  ?oL  xx,  p.  471,  from  Montlily  Arohirea  of  the  MttdioJ 
Boietioes,  1634. 
■  MalgAigno,  op.  oil.,  p.  39^ 
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lid  with  complete  success.*  Rutenick  succeeded  with  his  apparatus 
in  a  case  where  the  displacement  persisted  id  spite  of  all  other  means.* 
Jousaet  was  also  successful  in  two  cases./"  Wales,  Asst.  Surg,  Q.  S, 
Kavy,  succeeded  with  an  instrument  of  his  own  iovention.^ 

But  others  have  not  been  equally  fortunate;  or  if  tbey  have  suc- 
ceeded in  holding  the  fragments  in  apposition,  and  in  securing  a  bony 
Tinion,  other  serious  accidents  have  followed. 

In  the  first  case  mentioned  by  Hoixzelot,  the  instrument  was  kept 
on  thirteen  days,  after  which  an  attack  of  epilepsy  deranged  every- 
thing, antl  the  patient  was  transferred  to  Bicetre.  The  second  patient 
complained  immediately  of  an  intense  pain  under  the  chin  and  a  pro- 
fuse salivation  followed.  These  symptoms  were  subdued  by  the  sixth 
day*  but,  for  some  reason,  the  apparatus  was  finally  removed  on  the 
tenth  day.  The  fragments  hereafter  showed  no  tendency  to  derange- 
ment. Seven  days  after  its  removal,  an  abscess,  which  had  formed 
under  the  chin,  was  opene<L  In  the  third  case  the  apparatus  wiis  left 
in  place  thirty  days,  and  an  abscess  farmed  also  under  the  chin.  Neu- 
court  applied  it  in  a  double  fracture  where  the  central  fragment  was 
much  displaced.  The  apposition  was  well  preserved,  but  he  waa 
obliged  to  remove  it  on  the  seventeenth  day  on  account  of  a  phlegmon 
which  was  forming  under  the  chin.  The  patient  to  whom  Bush  ap- 
plied his  apparatus,  would  wear  it  but  a  few  days.  Malgaigne  had 
the  same  experience  with  Bushes  apparatus. 

In  addition  to  the  pain  and  inflammation,  followed  by  submaxiU 
kry  abscesses,  which  have  been  such  frequent  results  of  its  use, 
Malgaigne  has  noticed  that  it  is  exceedingly  inclined  to  slide  forwards 
and  become  displaced. 

In  short,  notwithstanding  the  unqualified  testimony  of  Lonsdale  in 
favor  of  this  method  of  treatment,  especially  in  fractures  at  the  sym- 
physis, and  in  fractures  through  any  portion  of  the  shaft  anterior  to 
the  masseter  muscle,  it  is,  in  my  jurlgment,  sufficiently  plain  that  it  is 
applicable  to  only  a  very  limited  number  of  cases,  and  I  am  not  cer- 
tain but  that  it  would  be  better  to  reject  it  altogether;  and  I  should 
scarcely  have  thought  it  worth  while  to  notice  these  modes  of  treat- 
ment at  all  were  it  not  for  the  respectability  of  the  gentlemen  who 
have  given  them  their  countenance,  and  perhaps  to  show  how  fruitful 
and  exhaustless  in  resources  is  the  genius  of  our  profession. 

The  treatment  of  fractures  of  the  inferior  maxilla  by  a  single-headed 
bimdage  or  roller,  numbers  among  its  distinguished  advocates  the 
names  of  Gibson  and  Barton;  indeed,  I  think  the  practice  is  at  the 
present  time  peculiar  to  a  few  American  surgeons.  Gibson  gives  the 
following  directions  for  applying  his  roller:  *' A  cotton  or  linen  com- 
press, of  moderate  thickness,  reaching  from  the  angle  of  the  jaw  nearly 
io  tlie  chin,  is  [>laced  beneath  and  held  by  an  assistant,  while  the  sur- 
geon takes  a  roller,  four  or  ^vq  yards  long,  an  inch  and  a  half  wide, 
and  passes  it  by  several  successive  turns  under  the  jaw,  up  aloug  the 

I  Lonfld&le:  Practical  Treatise  on  Fraoturea  ;  LoudoQ,  1838,  p.  234. 

*  Malgai^e,  op.  oil.,  p.  39d.  »  Ibid*,  p.  390. 

*  Wftle«,  Am*  Joofm  Med.  ScL,  OcU  IStlO. 
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le  interdental  splint,  that  surgeons  have  generally  given  the  prefer- 
ence.    The  sliug  is  known,  also,  by 
the  name  of  the  four-headed  or  the  ^^s*  30. 

four-tailed  roller  or  bandage. 

B.  Bell  Boyer,  Skey,  S.  C<x)per, 

B-  Cooper,  Syme»  Fergusson,  Mayor^ 

I*izars,  and  Chelius,  employ  the  sling 

usual  I  y ;  and  the  favorite  mode  is  to 

use  for  thispurposea  piece  of  muslin 

cloth  about  one  yard  long  and  four 

inches  wide,  torn  down  from  its  two 

extremities  to  within  about  three  or 

four  inches  of  the  centre^    Others 

have  used  leather,  gutta  percha,  ad- 

Ikisive  straps,  gum -elastic,  etc. 

^P-Where  the  muslin  is  used,  it  is 

fq^uite  customary  to  lay  against  the 

ukin  a  piece  of  pasteboard,  wetted, 

^Bd  moulded  to  the  chin,  or  simply 

a  soil  compress:  and  some  choose  to 

open  the  centre  of  the  bandage  suflB- 

ciently  to  receive  the  chin.     The  middle  of  this  bandage  being  laid 

upon  the  chin,  the  two  ends  corresponding  to  the  upper  margin  of  the 

roller  are  now  carried  across  the  front  of  the  chin,  behind  the  nape  of 

the  neck,  and   made  fast;    while  the  two  lower  beads  are  brought 

directly  upwards  from  under  the  sides  of  the  chin,  along  the  sides  of 

^     face,  in  front  of  the  ears,  and  made  fast  upon  the  top  of  the  head. 

e  dressing  is  completed  by  a  short  counter-band  extending  across 

Ihe  top  of  the  head  from  one  bandage  to  the  other ;  or  the  several 

bands  may  be  made  fast  to  a  nightcap,  in  which  case  the  counter- band 

will  be  unnecessary* 

It  only  remains  for  rae  to  describe  my  own  method  of  dressing  these 
fractures  with  the  sling. 

Ilaving  frequently  noticed  the  tendency  of  the  sling,  as  ordinarily 

constructed,  and  of  Gibson's  roller,  to   carry  the  anterior  fragmeut 

backwards,  especially  in  double  fracture  where  the  body  of  the  bone 

is  broken  upon  b4>th  sides,  I  devised,  some  years  since,  an  apparatus 

.iotended  to  obviate  this  objection,  and  which  I  have  used  now  many 

Ries  with  complete  success. 
It  ia  composed  of  a  firm  leather  strap,  called  maxillary,  which, 
BsiDg  perpendicularly  upwards  from  under  the  uhiii,  is  made  to 
ckle  upon  the  top  of  the  head,  at  a  point  near  the  situation  of  the 
anterior  fontitoelle.  This  strap  is  supported  by  two  counter-straps, 
made  of  strong  linen  webbing,  called,  respectively,  the  occipito-frontal 
and  the  vertical  The  occipito-frontal  is  looped  upon  the  maxillary 
at  a  point  a  little  above  the  ears,  and  may  bo  elevated  or  depressed 
at  pleasure.  The  occipital  portion  of  the  strap  is  then  carried  back- 
wards and  buckled  tinder  the  occiput,  w^hile  the  frontal  portion  is 
buckled  across  the  forehead.  The  vertical  strap  unites  the  occipital 
to  the  maxillary  across  the  top  of  the  head,  and  prevents  the  upper 
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part  ot  the  latter  from  beooraing  displaced  forwards.     At  each  point 

where  a  buckle  is  used,  a  pad  moat 
be  placed  between  the  strap  aad  tbs 

head. 

The  maxinar\r  strap  is  uarroir 
Tinder  the  chin  to  avoid  preasuw 
upon  the  front  of  the  neck,  but  im- 
mediately  becomes  wider  m  m  to 
cover  the  sides  of  the  interiormaxill* 
and  face,  after  which  it  gr;i  ' 
miaislies  to  accom modate  f 
upt>n  the  top  of  the  head.  Tbe  la* 
terior  margin  of  this  band,  at  tH* 
point  corresponding  to  the  ayir 
sis  menti,  and  for  about  two  incoo 
on  each  side,  is  supplied  with  ihwi 
holes,  for  the  purpose  of  attaching 
a  piece  of  linen  which,  when  the  ip- 
paratos  is  in  place,  shall  cross  in 
front  of  tbe  chin»  and  prevent  ibe 
maxillary  strap  from  sliding  back- 
wards against  the  front  of  the  aecL 
The  advantage  of  this  dressing  over  any  which  I  have  yet  seen, 
^j^nairtts  in  its  capability  to  lift  the  anterior  fragment  almost  vertically, 
and  at  the  same  time  it  is  in  no  danger  of  falling  forwards  and  «lawB- 
wards  upon  the  forehead.  If,  aa  in  the  case  of  most  other  dressings, 
the  occipital  stay  had  its  attachment  opposite  to  the  chin,  its  eftect 
would  be  to  draw  the  ceiitnd  fragment  backwards.  By  using  a  firm 
piece  of  leather,  as  a  maxillary  band,  and  attaching  the  occipital  sUJ 
above  the  ears,  this  difficulty  is  completely  obviated. 

Having  removed  such  teeth  as  are  much  loosened  at  the  point  rf 
fracture,  and  replaced  those  which  are  loosened  at  other  points,  uaiess 
it  be  far  back  in  the  mouth,  and  arljusted  the  fragments  accurately, 
the  lower  jaw  is  to  be  closed  completely  upon  the  upper,  an' 
apparatus  snugly  applied.  It  is  not  necessary  in  most  cases  to  b 
the  straps  with  great  firmness,  since  experience  has  shown  that  a 
sufficient  degreee  of  immobility  is  usually  obtained  when  the  apparatflS 
is  only  moderately  tight. 

If  the  integuments  are  bruised  and  tender,  a  compress  made  of  tiro 
or  more  thicknesses  of  patent  lint  should  be  placed  underneath  tbe 
chin,  between  it  and  the  leather* 

If  the  inability  to  introduce  nourishment  between  the  teeth  when 
the  mouth  is  closed,  or  the  irregularity  of  the  dental  arcade  renders 
the  use  of  interdental  splints  necessary,  gutta  percha,  as  I  have  alreud| 
explained,  ought,  in  general,  to  be  preferred  to  any  other  material  T 
The  patient  must  be  forbidden  to  talk,  or  laugh,  and  when  he  f^ 
down  his  head  should  rest  upon  its  back,  for  whatever  mode  of  dr 
ing  is  employed,  and  however  carefully  it  is  applied,  it  will  be  fouo 
that  a  slight  motion  and  displacement  will  occur  whenever  the  weig* 
of  the  head  rests  upon  the  side  of  the  face. 


FRACTURES  OF  THE  HYOID  BONE. 


135 


ould  not  articulate  distinctly ;  and  he  was  unable  to  open  his  mouth 
_rithout  exciting  a  great  deal  of  pain.  He  placed  his  hand  upon  the 
anterior  and  superior  part  of  his  neck  to  point  out  the  seat  of  the 
injury.  This  part  was  slightly  swollen,  and  presented  on  each  side 
Bmall  ecchyraoses,  one  above,  more  decided,  immediately  under  the  left 
angle  of  the  lower  jaw.  "  The  large  cornua  of  the  os  hyoides  was  very 
distinctly  to  the  right  side/'  and  it  could  be  felt  on  the  left  deeply  seated 
by  pressing  with  the  fingers ;  in  following  it  in  front  toward  the  body 
of  the  bone,  a  very  sensible  inequality  near  the  point  of  junction  of 
these  two  parts  could  be  perceived.  By  putting  the  ^uger  within  the 
ttouth,  the  same  projections  and  cavities  inverted  could  be  felt,  and 
ren  the  points  of  the  bone  which  had  pierced  the  mucous  membrane, 
L,  were  evident.  Having  bled  the  patient,  and  placed  a  plug  between 
hia  teeth  to  keep  the  mouth  open,  the  broken  branch  was  brought  by 
the  iinger  back  to  the  surface  of  the  body  of  the  bone,  and  easily  re- 
duced. The  position  of  the  head  inclined  a  little  back ;  rest,  absolute 
silence,  diet,  and  some  saturniue  fomentations,  composed  the  after- 
treatment.  To  avoid  a  new  dislocation  by  the  efTorts  of  swallowing^ 
the  cesophagus  tube  of  Desault  was  introduced,  to  conduct  the  drinks 
and  liquid  aliments  into  the  stomach;  this  sound  was  allowed  tore- 
main  until  the  twenty-fifth  day ;  at  this  time  the  patient  could  swallow 
without  pain,  and  began  to  take  a  Uttle  more  solid  nourishment,  and 
,  the  end  of  two  months  the  cure  was  complete.  By  placing  a  finger 
ritbin  his  month,  a  slight  nodosity  could  be  felt  in  the  place  where, 
the  recent  fracture,  the  splintered  points  were  perceptible.^ 
Dieffenbach  has  also  recorded  a  fracture  of  the  great  right  horn,  pro- 
luced  in  the  same  manner,  by  grasping  the  throat  between  the  thumb 
ad  fingers,  which  occurred  in  a  girl  only  nineteen  years  old.  Very 
light  pressure  upon  the  side  of  the  bone  was  sufficient  to  move  the 
^ment  inwards,  and  to  produce  a  crepitus,  but  it  immediately 
resumed  its  place  when  the  pressure  was  removed.  There  being, 
therefore,  no  displacement,  the  cure  was  effected  in  a  short  time 
without  resort  to  any  remedies  except  tisans  and  autiphlogistics.  She 
was  not  even  forbidden  to  speak.' 

Aaberge  saw  a  similar  case,  in  a  person  fifty-five  years  old,  occasioned 
liy  grasping  the  throat.  The  fracture  was  in  the  great  horn  of  the  right 
ide,  and  the  displacement  was  so  complete  that  crepitus  could  not  be 
felt,  and  the  mucous  membrane  of  the  pharynx  was  penetrated  by  the 
broken  bone.* 

The  following  example  is  reported  by  Dr,  Wood,  t>f  Cincinnati, 
)hio,  as  having  come  under  his  observation  in  the  year  1855: — 
'^Through  the  kindness  of  our  friend  Dr,  P,  G,  Fore,  of  this  city, 
were  invited  to  examine  a  case  of  fracture  of  the  os  hyoides,  that 
had  occurred  about  one  week  before  we  saw  it,  in  one  of  his  patients. 
The  patient  was  a  female,  about  thirty  years  of  age,  who  had  fallen 
"own  the  cellar  steps,  striking  the  prominent  parts  of  the  larynx  and 

'  Aroer*  Jodrtv.  Med.  Sci,,  voU  kHu  p,  250. 

»  Medio.  Vereiuszeimng  ftir  Frtiutssen,  1833,  No.  S ;  Gazette  MM.,  18H  P»  J"^' 

*  K«vQ(fM6d.|Jalj,  18;i5.  i 
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hyoid  bone  agaiosta  projecting  brick,  severely  injaring  the  larjux  ai 
well  as  fracturing  the  bone. 

**Tbe  fractore  was  on  the  left  side,  and  near  the  junction  of  tht 
great  horn  with  the  body  of  the  bone.  Crepitus  was  distinctly  fell 
on  pressing  the  bone  between  the  thumb  and  finger;  or  when  the  [ 
tient  would  swallow;  though,  at  this  lime,  the  severe  syroptonistt 
followed  the  accident,  and  continued  for  several  days,  had  somewfa 
subsided. 

'*  Immediately  after  the  accident  there  was  profuse  bleeding  fn 
the  fauces,  and  she  ex|:>erieiiced  great  difficulty  and  pain  in  the  aclj 
swallowing,  and  the  power  of  speech  was  almost  entirely  lost, 
attempting  to  depress  or  protrude  the  tongue,  she  felt  distrefflip 
symptoms  of  sutl'ocation.  Considerable  inflammation  and  swelling  I 
the  throat  and  larynx  ensued,  and  continued  in  some  degree  up  to  l" 
time  of  our  visit. 

"  To-day  (about  four  weeks  since  the  accident)  Dr.  F,  informs  m 
that  the  patient  has  so  far  recovered  as  to  he  able  to  coovBrse,  tbongk 
the  voice  is  somewhat  impaired.  She  is  yet  unable  to  swallow  sold 
food,  and  is  wholy  sustained  by  lluids."^ 

Marcinkovsky  saw  a  woman  in  whom  both  the  lower  jaw  and  the 
left  born  of  the  oa  hyoides  were  broken  by  a  fall  from  her  carnn^ 
against  a  wall.     She  died  in  about  twenty -four  hours  from  suflbcalioiL' 

Dr.  Gr tinder  reports  the  following : — 

''  A  laborer,  set.  63,  fell  from  a  wagon  on  his  face,  and  discharged 
a  large  quantity  of  blood  by  the  mouth.  lie  found  he  could  notswal- 
low,  and  when  seen  twelve  hours  afterward,  complained  of  severe  pain 
in  the  neck  and  nape,  with  inability  to  turn  his  head,  though  no  ia- 
jury  of  the  vertebrie  could  be  detected.  Urn  voice  was  hoarse  aa«I 
difficult.  On  attempiing  to  drink,  the  fluid  was  rejected  with  violeOl 
coughing,  the  patient  declaring  he  felt  it  as  if  entering  the  air-pasaages. 
An  examination  of  the  I'auees  led  to  no  explanation  of  this  conditioit 
The  epiglottis  did  not,  however,  appear  to  completely  close  the  larynx 
or  to  be  in  its  exact  position.  The  tongue  was  movable  in  all  direo* 
tions,  and  pressing  it  down  with  a  spatula  caused  no  inconvenience* 
The  hyoid  seemed  to  possess  its  continuity.  No  crepitation  or  abao?- 
mal  movability  could  be  perceived,  and  no  pain  at  tlie  root  of  the  tongue 
occurred  on  attempting  to  swallow.  Alter  repeated  examinations,  the 
case  was  concluded  to  be  one  in  which  the  functions  of  the  nervus 
vagus  had  undergone  great  disturbance,  or  the  muscles  of  the  laiyax 
had  become  torn  or  paralyzed.  Medicine  and  food  were  administered 
by  means  of  an  elastic  tube.  The  jiatient  had  a  good  appetite  and 
slept  well;  the  pain  of  the  neck  was  lost,  and  its  motion  recovered;  a 
hectic  cough,  from  which  he  had  long  suftered,  alone  remaining.  After 
continuing,  however,  to  go  on  thus  well  for  six  days,  the  cough ; 
creased  ;  the  appetite  failed;  strength  was  lost;  the  voice  was  scar 
audible;  and  in  five  more  days  the  patient  died  exhausted.  Atl 
autopsy  a  fracture  of  the  os  hyoides  was  found.     One  of  the  la 


^  Western  Lancet;  also  N.  Y.  Jonrn.  Med.,  vol.  nv,  p.  152.  ^ 

*  Mtfdk.  Veremaieitutig,  fUr  PreuBseu,  1833,  No.  1^  \  Gazette  M^dical«»,  1633,  p*  85i 
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Gornua  was  broken,  and  had  become  firmly  imbedded  between  the 
epiglottis  and  rima  glottidis,  inducing  the  raised  position  of  the  epi- 
glottis, loss  of  voice,  and  difficulty  in  swallowing.  The  fracture  was 
probably  produced  by  muscular  action,  a  cause  first  assigned  in  a  case 
occurring  to  Ollivier  d'Angers."*  I  think  it  more  probable,  however, 
that  this  fracture  was  the  result  of  a  direct  blow,  than  of  muscular 
action. 

.  In  the  case  referred  to,  however,  as  having  been  reported  by  Olli- 
Tier,  there  can  be  no  doubt  that  the  fracture  was  due  to  muscular 
action  alone. 

A  woman,  fifty-six  years  old,  made  a  misstep  and  fell  backwards, 
and  at  the  same  moment  that  her  head  was  thrown  violently  back,  she 
felt  distinctly  a  sensation  as  if  a  solid  body  had  broken,  in  the  upper 
part  of  her  neck  and  upon  its  left  side.  An  examination  showed  that 
she  had  fractured  the  great  left  horn  of  the  os  hyoides.  Inflammation 
and  suppuration  followed,  and  finally,  after  about  three  months,  the 
posterior  fragment  made  its  way  out  in  a  condition  of  necrosis,  and 
the  fistula  promptly  healed,  but  there  remained  for  many  years  a  sense 
of  uneasiness  about  these  parts  when  she  swallowed,  sometimes  amount- 
ing to  pain.* 

Etiology. — Of  the  ten  cases  which  I  have  found  upon  record,  three 
were  produced  by  hanging ;  three  by  grasping  the  throat  between  the 
thumb  and  fingers;  three  by  direct  blows,  or  by  falls  upon  the  front 
of  the  neck ;  and  one  by  muscular  action  alone. 

The  observation  of  Mr.  South  that  fracture  of  the  bone  "  is  almost 
invariably  found"-*  in  persons  executed  by  hanging,  is  probably  incor- 
rect, since  although  a  large  proportion  of  these  subjects  are  submitted 
to  dissection  both  in  this  and  other  countries,  yet  I  know  of  but  these 
three  examples  which  have  been  published. 

Pailiology,  Symptomatology ^  and  Diagnosis, — The  body  of  the  bone 
seems  to  have  been  broken  in  all  of  those  cases  which  resulted  from 
hanging:  while  in  all  of  the  other  examples  the  fracture  has  occurred 
in  one  of  the  great  horns,  or  at  the  junction  of  the  horns  with  the 
body.  Generally  the  displacement  inwards  of  one  of  the  fragments 
has  been  so  complete  that  crepitus  could  not  be  detected.  It  was  pre- 
sent, however,  in  the  examples  mentioned  by  Dieffenbach  and  Wood.  In 
two  instances  the  mucous  membrane  has  been  penetrated,  and  in  one 
the  fragment  was  projected  between  the  epiglottis  and  rima  glottidis. 

The  accident  has  been  characterized  by  a  sudden  sensation  as  if  a 
bone  had  broken ;  in  a  few  instances,  by  profuse  bleeding  from  the 
fauces ;  by  difficulty  in  opening  the  mouth ;  by  impossibility  of  deglu- 
tition, and  by  loss  of  voice  in  others ;  with  great  pain  in  moving  the 
tongue,  the  pain  being  especially  at  its  root;  in  one  instance  the 
tongue  was  perceptibly  drawn  to  one  side.  There  is  also  usually  more 
or  less  swelling  and  soreness  about  the  neck,  with  ecchymosis ;  and  at 

1  Schmidt's  JalirbQoh.,vol.  Ixviii. ;  also  Amer.  Jonni.  Med.  Sci.,  vol.  xliz.  p.  253, 
JsD.  1S52. 

*  Malg.,  op.  cit.,  p.  405. 

•  Note  to  Chelias'  Surgery,  Amer.  ed.,  vol.  i.  p.  581. 
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ft  later  period,  ooogb,  expectoratton,  boai^eoesa^  &c.  Tba  ciremii*^ 
gta»C68  which,  however,  indicate  certaiol/  the  oatore  of  ibe  aocidtaV 
are  preternatural  mobility  of  the  fragmente,  with  or  wilbootcrepi::^ 
and  the  angular,  inward  projection,  which  maj  in  moBicftseebe  - 
tinctly  felt  in  a  careful  examination  of  the  pbaryux. 

In  the  case  related  by  Griiner,  the  only  symptama  were  a  ksof 
voice,  difficulty  of  deglutition,  and  a  sensaiion,  when  the  aitempi  wn 
made  to  swallow,  as  it'  the  fluids  passed  into  the  windpipe;  with  &lio 
an  imperfect  closure  of  the  epiglottis  upon  the  riina  gloUidis.  K41 
preternatural  mobility  or  irregularity  in  the  fragineuta  coaM  be  dfr 
tected,  nor  was  there  crepitus,  and  it  was  concluded  that  the  bone  wis 
not  broken,  yet  the  autopsy  showed  that  the  fragment  was  imbeddai 
deeply  between  the  epiglottis  and  the  rima  glottidia. 

Prognosis. — It  is  only  in  view  of  its  complications  that  ibis  aocideni 
can  be  regarded  as  serious ;  where  the  severity  of  the  injur/  bas  bwa 
BUch  as  to  fracture  the  lower  jaw  at  the  same  time,  as  in  tbe  case  re- 
lated by  Marcinkovsky,  or  such  as  to  bury  the  fragment  deep  in  tbe 
tisaues  about  the  rima  glottidis  as  in  the  case  mentioned  bj  Griiaer,^ 
tavorable  termination  could  scarcely  have  been  expected ;  and  tbe» 
are  the  only  cases  yet  published  in  which  the  death  was  in  any  ^^"9 
CQUUccted  with  the  fracture.    One  half  of  the  whole  number  have  »1 
but  of  these,  three  have  died  by  hanging  and  the  remaining  two  ti^m 
the  causes  named.    Of  the  three  in  which  the  accident  resulted  f/omt 
direct  blow,  ^mly  the  patient  of  Dr.  Fore,  of  Cincinnati,  has  sunriv 
while  of  the  ll»ree  whose  fractures  resulted  from  lateral  pressure  u; 
the  cornua,  all  recovered ;  so,  also,  did  the  patient  in  whom  the  trac* 
ture  wan  produced  by  muscular  action. 

TrmfmerU, — No  doubt  when  the  fragments  are  displaced  an  attemps 
ouglit  to  be  timde  to  replace  them  by  iDtroduciug  one  finger  into  tie 
inouUi,  while  with  the  opposite  hand  the  fragments  are  supported  from 
witliout.  Lales<iue  found  this  a  matter  of  some  difficulty,  but  AuIh 
experienced  no  diiliculty  at  alL  I  suspect,  however,  that  the  amuu^i 
of  difficulty  will  verv  much  depend  upon  the  degree  of  displacement, 
and  the  consequent  lacerations  of  the  soft  tissues  about  the  bone.  But 
however  this  may  bo,  it  must  be  altogether  another  thing  to  be  ableU) 
iccep  in  exact  apposition  the  broken  ends  of  a  bone  whose  diameter  ii 
so  iucorisiderable  and  upon  which  it  is  quite  impossible  to  apply  any 
apparatus  or  dressings  to  retain  the  fragments  in  place.  lklesqu« 
threw  the  head  of  his  patient  slightly  back,  with  the  view  of  making 
''perinanent  extension"  upon  the  Fragments  through  the  action  of  tbo 
m uncles  and  ligamente  attached  to  the  bone,  and  he  recommends  ibij 

Sjofiition  as  that  which  is  best  calculated  to  preserve  the  coaptation, 
klalgajgno,  on  the  contrary,  without  having  himself  seen  any  exanif  '- 
of  this  iiraeture,  believes  that  the  position  of  flexion  of  the  neck,  wi:u 
entire  relaxation  of  the  muscles,  would  be  most  suitable. 

In  all  eases  it  will  be  proper  to  enjoin  silence,  and  to  adopt  suitable 
measures  to  combat  inllammation;  such  as  general  or  topical  bleedings 
fomentations,  moistening  the  mouth  with  cool  water,  or  permitting 
small  pieces  of  ice  to  rest  in  the  mouth  until  dissolved,  without  ia 
general  allowiog  the  fluid  to  be  swallowed;  but  in  some  examples,  do 
i*ubt  the  patieut  may  be  permitted  to  swallow. 
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CHAPTEE  XIY. 

:.  FBACTURE  OF  THE  CARTILAGES  OF  THE  LARYNX. 

§  1.  Thyboid  Cabtilaqe. 

.  Thb  examples  of  fracture  of  the  larynx  which  may  be  found  upon 
record,  are  also  very  few.  M.  Ladoz  examined  the  larynx  of  a  man 
who  had  been  assassinated,  and  upon  whose  neck  he  found  a  hand- 
kerchief bound  so  tightly  as  to  leave,  after  its  removal,  a  deep  furrow; 
bat  the  Re<^k  showed  also  distinct  marks  produced  by  the  fingers  and 
thumb.  There  was  a  fracture  of  the  thyroid  cartilage  which  extended 
obliquely  downwards  and  outwards  through  its  right  wing.  The  whole 
of  the  larynx  was  very  much  ossified,  although  the  subject  was  only 
thirty-seven  years  old.^ 

In  1823,  M.  Ollivier  communicated  to  the  Academy  of  Medicine  a 
case  in  which,  this  cartilage  being  broken,  the  patient  died  of  suffoca- 
tion.* 

M.  Marjolin  says,  ''Two  women  at  the  hospital  being  engaged  in  a 

Jnarrel,  one  of  thenL  seized  her  antagonist  by  the  throat,  and  griped 
er  so  strongly  that  she  broke  the  thyroid  cartilage  from  its  upper  to 
its  lower  margin.  You  will  imagine  that  it  was  not  very  diflBcult  to 
determine  the  existence  of  a  fracture,  and  that  no  retentive  apparatus 
was  demanded.  Silence,  regimen,  a  small  bleeding,  and  the  cure  was 
accomplished.'*^ 

Habicot  operated  successfully,  in  1620,  by  introducing  a  leaden 
tube  into  the  trachea  in  a  case  in  which  the  thyroid  was  "  damaged." 
Gibb,  Norris,  Nelaton,  and  Kenderline,  have  each  reported  examples 
of  fracture  of  this  cartilage  alone.^ 

$  2.  Thyroid  and  Cbiooid  Cartilagis. 

Plenck  saw  a  fracture  of  both  the  thyroid  and  cricoid  cartilages  pro- 
duced by  falling  upon  the  rim  of  a  pail.'  Morgagni  also  says  that  he 
had  seen  fractures  of  the  larynx ;  and  Eeiner  mentions  a  fracture  of 
the  larynx  found  in  a  person  who  had  been  hanged  f  but  in  neither 
case  is  it  said  in  which  cai*tilage  the  fracture  occurred,  or  whether  it 
had  not  occurred  in  both. 

1  Gasette  M^ioale,  1838,  p.  698. 

'  Archives  G6D6ra1es  de  M^decine,  tome  ii.  p.  307. 

*  MaijollD,  Coors  de  Patholog.  Chir.,  p.  396. 
«  Haul,  Frao.  of  Larynx,  &c.    Am.  Joam.  Med.  Sci.,  April,  1866. 
»  Malg.,  op.  cit.,  p.  409. 

*  Morgagni, de  Sedibus,  etc.,  Epist.  19,  nam.  13, 14,  et  16  ;  Remer,  Annales  d'hjrgi^ne, 
tome  iv.  p.  171 ;  from  Malg. 
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Br.  O^rian,  of  Edinbnrgb,  reports  in  voL  xviiL  of  the  7"  '    ' 
and  Surg\  Joutil,  a  case  of  fracture  of  bo«h  cartilages, 
trachea  adso,  in  a  womaii  wlio  had  received  a  kick  under  the  jaw,  i 
who  died  on  the  follawing  day.    HuDt  has  coUected  other  cases,  i 
of  which  involred  the  aryteooid  cartilages,  the  hjoid  bone,  the  tracli 

I  am  able  to  furnish,  from  my  own  observation,  another  exam| 
of  fracture  of  both  the  thyroid  and  cricoid  cartilages : — 

John  Calkins,  of  Collins,  Erie  Co^  K.  Y^  aet  41.  is  supposed  to  I 
been  kicked  by  a  young  horse  on  the  10th  of  Nov,  1856.  He  wu 
alone  in  the  stables  when  the  accident  occurred,  and  being  stus 
by  the  blow,  he  could  not  himself  give  any  account  of  the  mannerj 
which  the  injury  was  received.  When  found  he  was  sitting  uprig 
but  unable  to  articulate  except  in  a  whisper.  Drs.  Barber  and  Dat 
of  Colden,  saw  him  about  two  hours  after.  His  countenance  «» 
anxious;  his  pulse  feeble j  extreinities  cold;  and  he  was  breatbisf 
with  great  difficulty.  A  small  quantity  of  blood  was  issuing  from  his 
fauces.  His  upper  lip  was  cut,  and  a  few  of  his  teeth  dislocated;  ibt 
wound  appearing  as  if  inflicted  by  one  of  the  corks  of  the  horse's  shoo. 
There  was  no  other  wound ;  but  over  the  left  wing  of  the  thyroid  car- 
tilage there  was  a  slight  discoloration,  pressure  upon  which  prodtice<! 
intense  pain  and  sufibcatiun,  and  disclosed  the  fact  that  the  tl 
prominence  was  depressed  very  much  and  broken.  Cold  lotion^^ 
directed  to  be  applied,  and  as  the  thirst  was  excessive,  but  deglutiti<| 
impossible,  he  was  permitted  to  hold  pieces  of  ice  in  his  mouth.  ~ ' 
plan,  with  but  slight  modifications,  such  as  the  substitution  of 
fomentations  to  the  neck  for  the  cold  lotions,  was  continued  until  the 
following  evening  when,  at  the  request  of  the  attending  physician,  Dr 
Barber,  I  was  called  to  see  him.  The  symptoms  remained  tjearly  the 
same  as  at  first.  He  was  unable  to  speak  audibly,  or  perform  tbe 
act  of  deglutition ;  his  breathing  was  difficult,  and  at  times  threatene*! 
suflbcation.  The  lateness  of  the  hour,  with  other  circumstances^  deter* 
mined  me  to  defer  surgical  interference  until  morning.  At  daybreak 
of  the  12th  I  made  the  operation  of  laryngotomy,  and  introduced  i 
large  double  canula  into  the  crico-thyroidean  space.  This  operatic 
was  rendered  difficult  by  the  great  amount  of  swelling  about  the  oe 
due  both  to  emphysema,  and  bloody  with  serous  infiltrations.  11 
breathing  iromediately  became  easy,  and  gradually  the  appearanc»3  cif 
asphyxia  disappeared  from  his  face;  but  after  about  six  or 
hours,  he  began  perceptibly  to  fail  in  strength,  and  died  at  3  o 
P,  M.,  of  the  following  day,  apparently  from  exhaustion  rather  than 
from  suffocation:  having  survived  the  accident  about  seventy-t 
hours,  and  the  operation  about  thirty-four  hours. 

The  autopsy  disclosed  a  comminuted  fracture  of  the  thyroid  cart? 
lage  with  a  simple  fracture  of  the  cricoid.  The  thyroid  was  broken 
almost  perpendicularly  through  the  centre ;  the  line  of  fracture  being 
irregular,  and  inclining  slightly  to  the  left  side.  The  left  inferior  horn 
was  broken  off  about  three  lines  from  its  articulation  with  the  cricoid 
cartilage.  The  right  ala  was  broken  also  in  a  line  nearly  vertical,  b«t 
irregular^  at  a  point  about  six  lines  from  its  posterior  margin.    The 
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p    pomum  Adami  was  depressed  to  the  level  of  the  cricoid  cartilage,  and 
:    the  left  ala,  being  completely  detached,  was  thrown  inwards  and  up- 
f    wards  several  lines.    Underneath  the  perichondrium,  especially  upon 
l  the  inner  side,  there  was  pretty  extensive  bloody  infiltration.    Ossifi- 
i    oation  of  the  cartilages  had  commenced  at  several  points,  but  it  had 
!.    made  but  little  progress.    The  central  fracture  of  the  thyroid  was 
i    through  cartilage  alone.    The  fracture  of  the  right  ala  was  through 
cartilage  until  it  reached  a  bony  belt  comprising  the  two  inferior  lines 
'-■   of  its  course.    The  left  lower  horn  was  ossified,  and  the  fracture  was 
«'•  through  this  bony  structure.    The  fracture  through  the  cricoid  carti- 
[    la^e  commenced  close  upon  the  margin  of  a  bony  plate,  but  in  its 
whole  course  it  traversed  only  cartilage.     It  was  on  the  left  side. 
There  was  also  an  incomplete  fracture  on  the  right  ala  of  the  thyroid 
cartilage,  commencing  in  the  line  of  the  principal  fracture  and  ex- 
tending obliquely  downwards  about  three  lines,  until  it  was  arrested 
ty  the  bony  plate  which  constituted  the  lower  margin  of  this  wing. 

A  ragged,  lacerated  wound  in  the  back  of  the  larynx,  above  the 
cricoid  cartilages,  communicated  directly  with  the  oesophagus. 


§  3.  Cricoid  Cartilage. 

Both  Valsalva  and  Cazauvi^ilh  have  each  met  with  a  single  exam- 
ple of  this  fracture,  without  fracture  of  the  thyroid  cartilage;  and 
vVeiss  has  found  the  cricoid  cartilage  broken  into  numerous  frag- 
ments, and  at  the  same  time  separated  from  the  trachea.* 

Gknbral  Etiology  op  Fractures  op  the  Laryngeal  Carti- 
lages.— As  a  predisposing  cause,  advanced  age,  with  its  usual  con- 
comitant, partial  or  complete  ossification  of  the  cartilages,  has  been 
thought  to  occupy  a  prominent  place.  In  the  case  reported  by  Planck, 
the  cartilages  were  already  very  much  ossified,  although  the  subject 
was  only  thirty-seven  years  old.  Morgagni  observed  that  in  his 
experience  it  had  occurred  always  in  advanced  life.  In  my  own 
case,  however,  the  cartilages  were  only  slightly  ossified,  the  patient 
being  forty-one  years  old ;  nor  did  the  lines  of  the  several  fractures 
indicate  a  preference  for  the  bony  plates;  but  it  seems  to  me  that  they 
rather  avoided  them,  and  in  the  case  of  the  incomplete  fracture,  the 
bone  appeared  to  have  arrested  the  fracture.  In  fact,  a  few  experi- 
ments have  satisfied  me  that  the  adult  laryngeal  cartilages  are  quite 
as  brittle  as  bone,  and,  consequently,  that  ossification  in  no  way  in- 
creases their  liability  to  fracture. 

Hunt  ascertained  the  age  in  fifteen  cases,  and  but  one  of  the  whole 
number  was  over  45  years ;  five  occurred  in  children,  one  of  whom 
was  only  four  years  old. 

The  immediate  causes  have  been  direct  blows,  as  falling  upon  the 
edge  of  a  pail,  a  kick  from  a  horse,  or  pressure,  as  in  hanging,  or  in 
grasping  the  larynx  strongly  between  the  thumb  and  fingers. 

1  Malg.,  op.  oil.,  p.  408. 
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General  Symptomatology,  etc. — The  sigas  of  thb  aocideat  ifil 

such  as  may  attend  any  aevere  iDJary  of  this  orgaD,  whctber  wxKm- 1 
paoied  with  a  fracture  or  not,  such  as  paio,  swelling,  difficall  deglsti- " 
tion,  embarrassed  respiration,  loss  of  voice,  cough,  and  perhaps  bloodj 
expectoration,  with  emphysema,  &c. 

But  none  of  the^  can  be  regarded  as  diagnostic ;  although,  wbei 
taken  in  connection  with  the  history  of  the  accident,  especially  if  i 
very  severe  and  direct  blow  has  been  received,  or  mure  eertainty  still 
when  symptoms  so  grave  and  complicated  have  followed  an  Mmpi 
at  strangulation  by  grasping  the  throat,  they  may  be  r^ardedaflpn> 
bable  or  presumptive  evidences. 

A  positive  diagnosis  must  depend  upon  the  presence  of  a  eesuiltk 
displacement,  or  motion  of  the  fragments,  with  crepitus. 

In  the  case  related  by  Plenck,  death  followed  almost  iramedin 
with  convulsions,  and  without  any  outcry;  indicating,  probably,  ?<-»»« 
severe  lesion  of  the  spinal  marrow ;  while  in  M,  011ivier*s  palientsui)- 
cation  ensued,  at  first  intermittent,  and  finally  permanent. 

In  my  own  case,  suffocation  was  throughout  a  prominent  symptom 
with  only  such  slight  intervals  of  amelioration  as  might  have  been 
occasioned  by  the  extrication  of  the  blood  or  mucus  from  the  larynx. 

General  Prognosis, — The  prognosis  ought  to  depend  rather  nr-nn 
the  complications  and  upon  the  gravity  of  the  symptoms^  than  uj 
the  simple  decision  of  the  question  of  fracture,  A  fracture  produced 
by  graspiug  the  wings  of  the  thyroid  cartilage,  and  without  any  great 
contusion  or  laceration  of  the  soft  parts,  might  reasonably  be  expected 
to  terminate  favorably  under  judicious  management;  but  when,  on  the 
contrary,  the  fracture  is  the  result  of  great  violence  inflicted  directly 
upon  the  front  of  the  cartilages,  producing  severe  contusion  and  face- 
ration,  and  is  followed  by  great  swelling,  emphysema,  very  diffictiU 
respiration,  complete  aplnjnia,  impossibility  of  deglutition^  &o*,  tb€ 
prognosis  cannot  but  be  unfavorable. 

General  Treatment. — In  examples  of  simple,  uncomplicated  frac- 
ture, "silence,  regimen,  and  a  small  bleeding 'may  suffice;  butinotii^r 
cases,  it  may  become  necessary  to  introduce  a  tube  into  the  stomi' )j 
to  supply  the  patient  with  food  and  drinks,  since  deglutition  may  Iw 
impossible.  If,  also,  suffocation  is  imminent,  there  may  remain  no 
alternative  but  a  resort  to  tracheotomy  or  to  laryngotomy. 

Indeed,  one  of  these  operations  ought,  we  think,  to  be  resorted  to  ia 
all  cases  in  which  empliyseraa  is  proraineut.  Dr.  William  Hunt,  of 
the  Pennsylvania  Hospital,  in  his  excellent  paper  on  '' Fractures  of  the 
Larynx  and  Ruptures  of  the  Trachea,'^  in  which  he  has  arranged  Ik 
tabular  sj'uopsis  of  twenty-nine  cases,  says  that  of  twenty-seven  cases 
ten  recovered  and  seventeen  died.  Of  eight  cases  in  which  tracheo- 
tomy was  performed,  but  two  died.  In  the  four  cases  in  which  recovery 
took  place  without  an  operation  no  mention  is  made  of  bloody  expec- 
toration or  of  emphysema.^ 

'  Hant,  Amer.  Joarti.  Med.  Sof.,  April,  1869, 
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As  to  a  "  reduction"  of  the  fragments  by  manipulation,  I  believe  it 
«irill  be  found  generally,  if  not  always,  impracticable.  Whatever  dis- 
placement exists  must  be  mostly  inwards,  and  we  can  have  no  means 
of  forcing  them  again  outwards.  Nor,  if  once  replaced,  do  I  see  any 
reason  to  suppose  that  they  would  not  become  immediately  displaced. 

Chelius  has  suggested  the  propriety,  in  such  cases,  of  cutting  open 
the  coverings  of  the  larynx  freely  in  the  median  line,  and  after  stanch- 
ing the  bleeding,  proceeding  at  once  to  divide  the  larynx  itself  in  its 
whole  length  and  then  replacing  the  broken  cartilages. V  The  ^ro: 
oedure  has  an  aspect  of  severity,  but  I  can  well  conceive  of  circum- 
stances which  would  justify  its  adoption;  not,  however,  so  much  for 
tb^  purpose  of  replacing  the  cartilages,  as  for  the  purpose  of  arresting 
a  fatal  internal  hemorrhage,  and  of  giving  a  free  admission  of  air  to 
the  lan^  If  this  operation  were  to  be  practised,  the  wound  ought 
to  be  left  open  for  a  sufficient  length  of  time  to  allow  of  the  subsidence 
of  the  inflammation,  and  then  permitted  to  close  with  such  precautions 
as  experience  teaches  are  usually  necessary  after  the  windpipe  has 
been  opened. 

Active  antiphlogistic  measures,  combined  with  fomentations  to  the 
Deck,  so  far  as  these  latter  are  found  to  be  agreeable  and  practicable, 
are  important  measures,  and  not  to  be  overlooked  in  the  general  plan 
of  treatment 

My  own  patient,  also,  found  small  pieces  of  ice,  permitted  slowly  to 
dissolve  in  the  mouth,  very  grateful ;  but  he  preferred  very  much,  as 
an  external  application,  the  warm  fomentations  to  the  cold  lotions. 


CHAPTER  XV. 

FRACTURES  OF  THE  VERTEBRA. 

It  will  be  convenient  to  divide  fractures  of  the  vertebras  into  frac- 
tures of  the  spinous  processes,  transverse  processes,  vertebral  arches 
and  bodies. 

§  1.  Fracture  op  the  Spinous  Processes. 

Fractures  of  the  spinous  apophyses,  independent  of  a  fracture  of  the 
arches,  may  occur  at  any  point  of  the  vertebral  column;  and  they  may 
be  occasioned  by  a  blow  received  upon  either  side  of  the  spinal  column ; 
or  by  a  force  directed  from  above  or  from  below. 

Symptoms  and  Pathology, — These  accidents  may  be  recognized  by 
the  lively  pain  at  the  point  of  fracture,  produced  especially  when  the 
patient  bends  forwards,  which  position  renders  the  skin  and  muscles 
tense  and  drives  the  fragments  into  the  flesh;  by  the  swelling,  ten- 

1  System  of  Sargerj,  Philadelpliia  ed.,  vol.  i.  p.  581, 1847. 
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Fig.  32. 


Fnetiira  of  tbo  aplaotui  ] 


demess  and  discoloratioo ;  bat  chiefly  by  the  lateral  displftoemeal  ( 
the  broken  process,  and  the  mobility, 

Dnverney  met  with  a  fracture  of  two  of  the  processes  in  the  i 
person,  and  which  could  only  be  recognized  by  the  mobility,  sina 

as  the  autopsy  proved,  there  was  i 
placement.  Nor  would  it  be  but 
if  the  displacement  was  absent  in  a  nw- 
jority  of  these  accidents,  inasmuch  a<  th<^ 
attachment  of  the  ligaments  from  ah 
and  below  with  the  strong  and  shi^n 
muscles  upon  either  side,  must  preveu 
a  deviation  in  any  direction  until  the 
tissues  were  more  or  less  torn.  Sir  Astlej 
mentions  a  case  in  which,  however,  sack 
lacerations  did  occur,  and  the  lateral  do 
formity  was  quite  conspicuous. 

A  boy  had  been  endeavoring  to  i 
port  a  heavy  weight  upon  his  shouli 
when  he  fell,  bent  double.  Immedi] 
he  had  the  appearance  of  one  suf 
under  a  distortion  of  the  spine  of  long 
standing.  Three  or  four  of  the  processes  were  broken  oflf  and  tb« 
corresponding  muscles  were  detached  so  as  to  allow  the  processes  to 
fall  off  to  the  opposite  side.  There  was  no  paralysis,  and  he  wa  " 
soon  discharged  with  the  free  use  of  his  limbs,  but  the  deformU| 
remained.^ 

If  the  fragment  is  thrown  directly  downwards,  as  it  possibly  may 
be,  especially  in  the  cervical  or  lumbar  region,  yet  not  without  a  rap^l 
ture  of  the  supraspinous  ligaments,  or  of  the  iigamentum  nuchas,  the 
the  displacement  will  be  more  difficult  to  detect,  and  it  may  reqmr 
some  more  care  not  to  confound  it  with  a  fracture  of  the  vertebral  arv.-li 
or  of  the  plates  from  which  the  spinous  processes  arise.  The  prooe^a 
not  being  felt  in  its  natural  position,  nor  upon  either  side,  it  may  seem 
to  have  been  forced  directly  forwards,  when  in  fact  it  is  only  throwa 
downwards  towards  its  fellow.  The  danger  of  error  in  the  (liagncods 
will  be  increased  when  to  these  conditions  are  added  paralysis  of  those 
portions  of  the  body  which  are  below  the  seat  of  the  fracture,  aod 
\frhich,  in  this  case,  may  be  the  result  of  an  extravasation  of  blood  or 
of  simply  a  concussion  of  the  spinal  marrow.  Nor  do  I  think  it  would 
be  possible  now  to  determine  positively  whether  it  was  simply  a  frac- 
ture of  a  spinous  process  of  the  arch,  or  of  the  body  itself  of  the  ver- 
tebra. In  case,  however,  the  paralysis  results  from  concussion,  the 
fact  will  in  most  cases  soon  become  apparent  by  a  return  of  sensalioa 
and  of  the  power  of  motion. 

Pwgnosis, — Hippocrates  affirmed  that  here,  as  in  fractures  of  other 
spongy  bones,  the  union  took  place  speedily.  It  is  quite  probable 
that  this  venerable  father  of  surgery  has  stated  the  fact  correctly,  and 
yet  in  the  only  example  known  to  me  where  the  condition  of  tliis 


'  Sir  Astley  Cooper,  op»  oit.,  p.  459. 
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process,  as  proved  by  dissection,  has  been  carefully  stated,  the  frag- 
ment had  not  united  by  bone  at  all.  This  is  the  case  related  by  Sir 
Astley  as  having  been  examined  by  Mr.  Key.  A  subject  was  brought 
into  the  dissecting  room  in  which  one  of  the  processes  had  been  broken, 
and,  on  dissection,  a  complete  articulation  was  found  between  the 
liroken  surfaces,  which  surfeces  had  become  covered  with  a  thin  layer 
of  cartilage.  The  false  articulation  was  surrounded  with  synovial 
membrane  and  capsular  ligaments,  and  contained  a  fluid  like  synovia.* 

Ordinarily  the  displacement  continues,  whatever  treatment  may  be 

-  adopted ;  but  Malgaigne  says  he  has  seen  one  instance  in  which  the 

twelfth  dorsal  spine  being  broken  and  displaced  laterally,  resumed 

its  place  spontaneously  after  a  few  days.    Aurran  mentions  a  similar 

example.' 

anrealment, — If  in  any  case  it  should  be  found  possible  to  act  upon 
the  fragment,  an  attempt  might  be  made  to  press  it  into  place,  and  to 
retain  it  there  by  means  of  a  compress  and  bandage ;  but  even  this 
would  not  be  admissible  so  long  as  any  doubt  remained  whether  it 
was  not  a  fracture  of  the  vertebral  arch,  since  if  it  were,  any  attempt 
to  restore  the  bone  to  place  by  pressure  would  be  likely  to  drive  it 
more  deeply  upon  the  spinal  marrow.  Yet  what  need  is  there  of 
surgical  interference  of  any  kind  7  If  the  apophysis  remains  displaced 
it  cannot  result  in  any  serious,  perhaps  we  may  say  in  any  appreciable 
deformity.  The  surgeon  has  therefore  only  to  lay  the  patient  quietly 
in  bed  and  in  such  a  position  as  he  finds  most  comfortable,  enjoining 
upon  him  perfect  rest,  and  employing  such  other  means  as  may  be 
proper  to  combat  inflammation. 


§  2.  Fractures  op  thb  Transverse  Process. 

A  fracture  of  a  transverse  process  can  scarcely  occur  except  as  a 
consequence  of  a  gunshot  wound.  Dupuytren  relates  a  case  of  this 
kind  in  which  the  ball  had  penetrated  the  transverse  process  of  the 
second  cervical  vertebra.  The  man  bled  very  little  at  the  time,  and 
his  symptoms  progressed  favorably  for  ten  days ;  after  which  second- 
ary hemorrhage  occurred,  of  which  he  ultimately  died.  The  autopsy 
showed  that  the  vertebral  artery  had  been  injured,  arid  that  the  inflam- 
mation of  its  coats  being  followed  by  a  slough,  caused  his  death.' 

I  have  also  elsewhere  reported  the  case  of  Charles  Harkner,  of  Buffalo, 
N.  Y.,  who  was  shot  with  a  pistol  on  the  21st  of  Jan.  1861.  I  did  not 
see  him  until  the  following  day.  The  ball  had  entered  the  chin,  a  little 
to  the  left  side  and  below  the  inferior  maxilla,  but  its  place  of  lodgment 
could  not  be  discovered.  He  lay  with  his  face  constantly  turned  to 
the  right  The  left  side  of  his  neck  was  swollen  and  crepitant ;  the  left 
arm  and  leg  were  paralyzed ;  he  slept  most  of  the  time,  but  could  be 
easily  aroused,  and  when  aroused  he  seemed  to  be  conscious,  but  was 
unable  to  speak.    By  signs  he  indicated  to  us  that  he  was  sufiering 

>  A.  Cooper,  op.  oit.,  p.  459.  *  Malgaifpie,  op.  cit.,  p.  412. 

'  Dnpajtren,  Diseases,  &c.,  of  Bones,  S^d.  ed.,  p.  360. 
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no  pain.    He  gradually  sank,  witbaut  bemorrbage,  and  died  in 
six  hours  from  the  time  of  the  receipt  of  the  injury. 

The  autopsy,  made  four  hours  after  death,  enabled  us  to  trace  1 
wound  from  the  chin,  through  the  left  ala  of  the  thyroid  cartilage, j 
also  through  the  roots  of  the  transverse  procei^s  of  the  fourth  oenna 
vertebra ;  immediately  behind  which,  lying  imbedded  in  the  mui»le^^ 
was  the  bullet.     The  cavity  of  the  tunica  arachnoides  contained  cob- 
siderable  serous  effusion. 

The  emphysema  in  the  neck  was  occasioned,  no  doubt,  by 
wound  of  the  larynx,  the  ball  having  opened  freely  into  its  cavii| 
This  circumstance  also  explained  the  aphonia;   but  the  immedialil 
cause  of  his  death  seems  to  have  been  arachnoid  effusion  as  a  result 
of  meningeal  inflammation. 

The  symptoms  arising  from  this  accident  can  only  refer  lo  theooo- 
plications,  since  a  mere  fracture  of  the  process  is  not  likely  to  presefll 
any  peculiar  signs  which  could  be  recognized*  Concussion  or  bloodjf 
effusion  may  take  place  so  as  to  occasion  more  or  less  paraWsis^ ' 
at  a  later  period,  inflammation  and  its  consequent  effusioos  may  gil 
rise  to  the  same  phenomenon. 

In  itself  considered,  and  independent  of  these  complications,  h 
sufficiently  trivial,  but  inasmuch  as  it  has  not  been  known  to  occtti 
except  from  gunshot  wounds,  nor  is  it  likely  to  occur  except  (rotT 
penetrating  wounds  of  some  kind,  the  acciilent  must  always  be 
garded  as  exceedingly  grave,  if  not  actually  fatal. 

As  to  the  treatment,  nothing  but  strict  rest  and  antiphlog' 
remedies  can  prove  of  any  service. 


Fig.  33. 


§  3.  Fractures  of  thi:  Ysrtebeal  AaoBEa, 

The  vertebral  arches,  upon  which  both  the  spinous  and  transrersQ 
processes  have  their  principal  support,  may  be  broken  at  any  point  <i 

their  circumference,  by  a  blow  received 
upon  the  spinous  process;  but  genemllf 
it  is  the  lamellar  portion,  or  the  **  ver- 
tebral plate,"  which  gives  way  Tatinc 
than  the  neck  or  pedicle  of  the  arch; 
and  in  all  of  the  cases  recorded  dw 
plates  have  been  broken  upon  both 
sides. 

On  the  first  of  May,  1851,  during  a 
violent  storm  of  wind  and  rain,  a  htlos- 
trade  fell  from  the  top  of  a  high  build- 
ing, striking  a  man  named  John  Larkiii, 
who  was  about  forty  years  of  age,  upou 
the  back  of  his  head  and  neck.  He  fell 
to  the  ground  instantly,  and  did  not 
again  move  his  feet  or  legs,  although 
he  never  lost  his  consciousness  until  he 
died.    I  found  the  bladder  paralyzed  also,  and  his  left  arm,  but  his 


FniQtim  of  tlis  r«rt«bTAl  arch* 
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fht  arm  he  could  move  pretty  well.  He  conversed  freely  up  to  the 
It  momenty  and  said  that  he  was  suffering  a  good  deal  of  pain,  which 
IS  always  greatly  aggravated  by  moving.  His  death  took  place 
irty-six  hours  after  the  receipt  of  the  injury. 

Dr.  Hugh  B.  Vandeventer,  who  was  the  attending  surgeon,  made  a 
isection  on  the  following  day  in  my  presence,  which  disclosed  the 
\%  that  the  plates  of  the  sixth  cervical  vertebra  were  broken  upon 
5h  side,  and  that  the  spinous  process  with  a  small  portion  of  the  arch 
ached  was  forced  in  upon  the  spinal  marrow.  There  was  no  blood 
used,  or  serum  at  this  point,  but  about  one  ounce  of  serum  was  found 
the  cavity  of  the  tunica  arachnoides  at  the  base  of  the  brain.  The 
dies  of  the  vertebrsB  were  not  broken.  It  was  our  opinion,  there- 
"e,  that  the  immediate  cause  of  his  death  was  the  direct  pressure  of 
3  spinous  process. 

In  the  case  related  by  Prout,  of  Alabama,  the  man  having  died 
thin  forty-eight  hours  after  the  receipt  of  the  injury,  the  arch  of  the 
;h  cervical  vertebra  was  found  to  be  broken  in  three  places,  and  the 
inous  process  was  driven  in  upon  the  spinal  marrow.  There  was 
iight  effusion  of  blood  b;etween  the  sheath  of  the  spinal  marrow  and 
5  bone,  and  a  considerable  effusion  between  the  sheath  and  the  cord. 
icre  was  no  material  lesion  of  the  cord  or  of  its  membranes,  and  the 
dy  of  the  bone  was  neither  broken  nor  dislocated.' 
It  is  probable,  also,  that  in  the  following  example  the  arch  was 
Dken,  but  that  the  force  of  the  blow  having  been  somewhat  oblique, 
)  process  was  but  little  if  at  all  thrown  in  upon  the  spinal  marrow. 
R.  L.,  of  Erie  Cqunty,  N.  Y.,  aged  about  forty  years,  was  thrown 
»m  a  loaded  wagon  in  February  of  1851,  striking,  as  he  thinks,  upon 
J  back  of  his  neck.  He  was  stunned  by  the  injury,  and  remained 
lensible  several  hours ;  on  the  return  of  consciousness,  he  found  that 
I  lower  extremities  and  bladder  were  paralyzed.  During  four  weeks 
\  bladder  had  to  be  emptied  by  a  catheter.  Nine  months  after  the 
bry  was  received  he  consulted  me,  and  I  found  the  spinous  process 
the  last  cervical  vertebra  pushed  over  to  the  left  side.  His  head 
s  strongly  bent  forwards,  and  he  was  unable  to  straighten  it.  He 
lid  walk  a  few  steps,  but  not  without  great  fatigue ;  and  he  suffered 
nost  constant  pain  in  his  lower  extremities,  accompanied  with 
sessive  restlessness  and  watchfulness,  for  which  he  was  obliged  to 
:e  morphine  in  large  quantities. 

In  the  case  related  by  Alban  G.  Smith,  of  Kentucky,  to  which  I 
ill  refer  again  presently,  the  deviation  was  lateral,  and  so  also  in 
livier's  case,  mentioned  by  Malgaigne. 

Symptoms. — We  can  imagine  a  case  of  fracture  of  the  vertebral  arch, 
th  a  lateral  displacement  only,  in  which  the  symptoms  might  not 
Fer  essentially  from  a  simple  fracture  of  the  spinous  process ;  and 
s  quite  possible  that  some  of  the  cases  which  have  been  supposed 
be  examples  of  this  latter  accident,  and  in  which  a  speedy  recovery 
3  taken  place,  were  really  examples  of  fracture  of  the  arches ;  yet  it 

Front,  Amer.  Joarn.  Med.  Sal.,  Nov.  1837,  vol.  xxi.  p.  276,  from  Western  Joam. 
)fttd.  and  Phjrs.  Soi. 
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must  he  admitted  that  such  a  fortunate  result  is  only  f>ossible,  sin 
the  arches  can  hardly  be  broken  without  coram unicating  a  ae? 
concussion  to  the  marrow,  nor  without  lacerations,  inflamnialiaEu  snT 
eflusions,  which  will  be  most  certain  to  produce  compreasion  md 
paralysis,  and  probably  death. 

It  however,  it  is  po^ible  for  us  to  confound  a  fracture  of  the  proosm 
with  a  fracture  of  the  arches,  it  is  still  more  possible  for  us  to  confoand 
a  fracture  of  the  arches  with  a  fracture  of  the  bodies  of  the  vertebra. 
If,  as  is  usually  the  fact,  the  process,  in  case  of  a  fracture  of  tlie  arcli 
is  less  prominent  than  natural,  and  that  portion  of  the  body  receiviDf 
its  nervous  supply  from  below  this  point  is  paralyzed,  we  may  bsif 
reasons  to  believe  that  the  arch  is  broken  and  th«  process  driven  f 
upon  the  spine ;  but  dissections  have  shown  that  in  many  of 
cases,  or  in  most  of  them,  indeed,  the  bodies  of  more  or  less  of  i 
vertebrae  are  broken  also,  and  in  still  other  cases  the  bodies  wm^ 
alone  broken* 

If,  as  in  the  case  mentioned  by  Ollivier,  we  can  feel  the  pi 
separately,  the  diagnosis  might  be  made  out,  so  far  at  least  as  to^ 
mine  that  the  plates  were  broken ;  but  we  should  be  still  uosblei 
say  that  the  bodies  of  the  vertebrae  were  not  broken  also. 

Something  perhaps  may  be  inferred  from  the  direction  and  mann 
of  the  blow  which  has  produced  the  fracture.     Thus,  a  fall  opoalhT' 
top  of  the  head  would  most  often  produce  a  comminution  of  the  bodiei 
by  crushing  them  together,  while  a  blow  upon  the  back  could  scarcely 
break  one  of  the  vertebrse  without  breaking  the  corresponding  ara 
also.     AVe  might  thus  be  led  to  infer,  in  the  first  instance,  thatth 
arches  were  not  broken ;  and,  in  the  second  instance,  if  we  oould  oV 
vince  ourselves  that  the  arches  were  not  broken,  we  might  rest  preity 
well  assured  that  the  bodies  were  not* 

In  the  case  related  by  Prout,  there  was  no  external  mark  of  injury 
over  the  point  of  fracture,  but  a  distinct  crepitus  was  perceptible  on 
pressure. 

JVmtment.—V  the  fragments  are  not  displaced,  nothing  but  rest  and 
a  cooling  regimen  are  indicated;  but  if  they  are  forced  in  upon  tbe 
marrow,  an  imporUnt  question  is  presented,  and  which  has  receired 
from  different  surgeons  different  solutions.  Shall  an  effort  be  ma* 
to  reduce  the  fragments?  and  if  so,  by  what  means  shall  the  indio 
tion  be  attempted  ? 

It  will  be  remembered  that  in  nearly  all  of  these  cases  we  mn 
remain  in  doubt,  even  after  tbe  most  careful  examination,  as  to  the 
actual  condition  of  the  fracture.  It  may  be  that  what  we  suppose  to 
be  a  fracture  of  the  arch  is  only  a  fracture  of  the  apophysis,  or  ihai  oil 
the  other  hand  it  is  a  fracture  of  the  body  of  the  bone  itself,  and  if  y 
are  expert  enough  to  make  out  clearly  a  fracture  of  the  arch*  it  isi 
possible  for  us  to  say  that  the  body  is  not  broken  also,  indeed  it  is 
quite  probable  that  it  is  broken.  With  a  diagnosis  so  uncertain,  can 
we  ever  find  a  justification  for  surgical  interference?  Mr.  Cline  aDd_ 
Mr,  Cooper  thought  that  we  might  According  to  them,  the  case  pn 
sents  in  no  other  direction  a  point  of  hope  or  encouragement.  Dead 
is  inevitable,  sooner  or  later,  if  the  fragment  is  not  lifted^  and  we  can 
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pcelj  make  the  matter  any  worse  by  interference.  If  it  proves  to 
a  fracture  of  the  apophysis,  as  happened  to  be  the  case  in  a  patient 
m  whom  Sir  Astley  operated,^  our  interference  was  unnecessary, 
it  has  done  no  harm.  If  the  body  of  the  bone  is  broken,  the  ope- 
on  aflFords  no  resource,  but  the  patient  is  probably  beyond  suflFering 
tiage  at  our  hands.  If  the  diagnosis  is  correctly  made  out  and  the 
b  only  is  broken,  and  if,  as  was  the  fact  in  the  case  of  Larkin  already 
itioned,  there  is  no  blood^  effusion,  or  laceration  of  the  membranes 
rf  the  marrow,  and  if  the  concussion  was  not  suflScient  to  deter- 
le  much  inflammation  of  the  cord,  then  it  would  seem  possible  that 
operation  might  save  the  patient. 

'aulus  ^gineta  first  suggested  that  the  compressing  fragments 
fht  to  be  removed  by  excision;  and  in  1762  Louis  removed  from 
lan  who  had  received  a  gunshot  wound  in  his  back,  after  the  lapse 
five  days,  several  loose  pieces  of  bone  belonging  to  the  arch  of  the 
tebra,  and  the  patient  recovered,  but  not  without  a  partial  para- 
is  of  his  lower  extremities.  Of  course  nothing  could  be  more  ra- 
lal  or  simple  than  this  procedure,  adopted  by  Louis,  in  any  case  of 
open  wound,  where  the  fragments  could  be  easily  reached  ;  but  the 
inger  Cline  was  the  first,  in  the  year  1814,  to  put  into  practice  the 
re  ancient  suggestion  of  Paulus  -figineta,  namely,  to  attempt  the 
loval  of  the  fragments  in  a  case  of  simple  fracture.  He  made  an 
isioD  upon  the  depressed  bones  as  the  patient  was  lying  upon  his 
5,  raised  the  muscles  covering  the  spinal  arch,  removing  by  means 
I  circular  saw,  chisel,  mallet,  and  trephine,  &c.  the  spinous  processes 
the  eleventh  and  twelfth  dorsal  vertebrae,  and  the  arch  of  one  of  the 
tebrffi.  The  patient  was  in  no  manner  relieved,  and  died  on  the 
day  after  the  receipt  of  the  injury  and  the  3d  after  the  opera- 
1.*  Mr.  Oldknow  repeated  this  operation  in  1819  in  a  case  of 
jture  of  the  arch  of  the  seventh  vertebra.  The  patient  died  on  the 
day.*  In  1822,  Mr.  Tyrrell  operated  at  St.  Thomas's  Hospital  on  a 
a  who  had  been  injured  four  days  previously,  removing  the  spinous 
cesses  of  the  twelth  dorsal  and  first  lumbar  vertebra.  The  opera- 
1  was  accomplished  with  considerable  difiiculty,  and  resulted  in 
y  a  partial  return  of  sensibility.  He  died  on  the  13th  day  after 
operation.*  In  1827,  Tyrrell  operated  a  second  time,  and  death 
ulted  on  the  eighth  day.*  On  the  30th  of  August,  1824,  Dr.  J. 
ea  Barton,  of  Philadelphia,  operated  upon  a  man  who  had  been 
eived  into  the  Pennsylvania  Hospital  twelve  days  before,  with  a 
3ture  of  the  arch  of  the  seventh  dorsal  vertebra.  On  the  third  day 
was  attacked  with  a  violent  chill,  and  death  took  place  twelve  hours 
jr.  The  dissection  showed  about  half  a  gallon  of  blood  in  the 
terior  mediastinum,  and  bloody  effusion  existed  along  the  whole 
gth  of  the  spinal  canal.*    The  patient  whom  Laugier  trephined  at 

>  Chelios's  Sargeiy,  Amer.  ed.,  note  by  South,  vol.  i.  p.  592. 
«  Cline,  Chelius'B  Surgery,  Amer.  ed.,  vol.  i.  p.  590. 

•  Sir  A.  Cooper,  on  Disloc.  and  Frac,  Amer.  ed.,  1851,  p.  479. 

*  Sir  A.  Cooper's  Loc,  by  Tyrrell,  3d  Amer.  ed.,  1831,  vol.  ii.  p.  17. 

•  Med.-Chir.  Rev.,  vol.  x.  p.  601. 

*  Barton,  Godman's  ed.  of  6ir  A.  Cooper  on  Disloc.,  &c.,  p.  421. 
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the  base  of  the  spinous  process  of  the  ninth  dorsal  vertebra,  dki  <m 
the  fourth  dayJ  The  operation  has  been  repeated  UBsaooessfoU;  by 
Wickham,  Attcnhurrow,  llolscher,  Heine,  and  Roax.* 

February  5th,  1834,  Dr,  David  L,  Rogers,  of  New  York,  operated 
npOD  a  man  who  had  fallen  two  days  before,  breaking  the  arch  oft' 
first  lumbar  vertebra,  and  forcing  the  spinous  process  upon  the  i 
This  man  died  on  the  eighth  day.* 

In  18.'>4,  I)r.  Blackman,  of  Cincinnati,  operated,  bis  patient  dj 
on  the  fourth  day.     During  the  same  year  also,  Dr.  B.  removed  a  j 
tion  of  the  sacrum  for  an  injury  of  four  years'  standing,  with  bo 
benefit.*    In  1858,  Dr.  Stephen  Smith,  of  Bellevue,  renaoved  thearghof_ 
the  tenth  dorsal  vertebra,  death  occurring  soon  after.*     December  2yd 
1857,  ten  days  after  the  receipt  of  the  injury,  Dr.  J.  C.  Hutchinso 
of  Brooklyn,  operated  upon  a  man  at  the  City  Hospital,  Brooklj 
removing  the  spinous  processes  of  the  eighth,  ninth,  and  tenth  domi" 
vertebrae,  with  the  posterior  arch  of  the  latter.     This  patient  survived 
the  operation  ten  days.**    Ballingall  says,  a  Dr.  Blair  has  operated 
successfully,  but  no  particulars  are  given. 

Dr.  H.  A.  Potter,  of  Geneva,  N.  Y*,  informs  us  that  he  has  operate 
three  times.  In  the  first  case  he  states  that  he  removed  the  posterior 
portion  of  the  three  lower  cervical  vertebra.  The  patient  died  on  ibe 
fourth  day.  In  the  second  case  the  doctor  removed  the  spinoospro 
cesses  of  the  fifth  and  sixth  cervical  vertebrse,  and  the  ei^tire  posterior 
arch  of  the  fifth.  The  sheath  was  not  broken, "  but  the  cord  was  mod 
injured."  I'here  was  almost  complete  paralysis  of  the  extremities, 
and  tliis  condition  was  not  remedied  by  the  operation.  Thneeyean 
later,  the  patient  being  still  alive,  but  only  a  very  slight  improvemeot 
having  tiikeo  place»  Dr.  Ptvttcr  **  removed  the  fourth,  sixth,  and  seventh 
cervical  vertebra?.''  (We  presume  he  intends  to  say  the  "posterior 
arches  ")  At  the  time  of  the  report,  Jan.  186S,  there  was  no  further 
improvement.  Finally,  the  doctor  reports  a  completely  saoceasfol 
case.  The  injury  was  of  '*five  months'  standing."'  Packard  S3iys,  in 
a  note  to  his  translation  of  Malgaigne,  that  Dr.  Potter  operated  oo  fl 
case  of  three  months'  standing,  and  the  patient  died  on  the  eighteealh 
day,     I  suppose  this  to  be  the  same  case. 

These  are  all  of  the  cases  of  which  we  have  any  information  in 
which  this  operation  has  been  made,  and  they  have  all,  excepting  '^"' 
two  cases  reported  by  Potter  and  the  one  by  Blair»  terminated  1 1 
in  a  very  few  days.  The  case  reported  by  Alban  G.  Smith,  ui 
Kentucky,  is  not  related  in  such  a  manner  as  to  enable  us  to  make 
nse  of  it  safely,  nor  is  it  stated  how  long  the  patient  survived  tbe 
operation  ;  Gibson  says  it  gave  no  permanent  relief.     The  examptl 

*  Malfraigtje,  Amer.  efl,,  p.  341, 
"  Cheliua's  Surgery.  Amer,  ed.,  vol.  I.  p.  .190.     AUo,  Velpeau'a  Op.  Stti^ry,  I 

Amer.  t*d.,  vol,  h.  p.  737. 

5  Botfprs,  Amt'T.  Jfinrn.  M»*fK  Scl..  Mav,  1B35. 

*  Vdpfftir^  t5iirg»*iy,  HtaekmRu'^  ed.,  vol.  ii.  p.  392;  also,  Dr.  Hutcliliisoii't  Pap 
^nn.  N.  Y.  St,  Med.  Soc,  18(11. 
'«  New  York  Jimrn.  Med.,  1S59,  p.  87- 

*  ihitchhiHou,  TriiuM,  N.  Y.  Med,  S<»c  ,  ISCl^  p.  &3. 
^  Auier.  Med.  TiuiMfi,  Jan.  lOj  li^GS. 
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mtioned  by  an  EDglish  writer  is  equally  unreliable^  inasmucli  as  it 
given  only  upon  rumor,  and  but  a  ''few  montha^^  had  elapsed  since 
operation  was  performed.     It  was  said  to  have  been  made  in  the 
r  lt^3.y,  by  a  surgeon  of  the  name  of  Edwards,  in  South  Wales; 
it  was  affirmed  that  the  compression  was  relieved  and  that  the 
ilient  "did  well*''*     So  unique  a  case  would  certainly  have  found 
fore  this  an  ample  confirmation.     Indeed  we  must  say  that  none  of 
the  cases  reported  as  successful  give  any  evidence  of  authenticity. 

Experience,  then^  seems  to  have  shown  that  we  have  little  or  nothing 
to  expect  from  this  surgical  expedient;  and  nothwithstanding  tho 
strong  hope  expressed  by  Sir  Aatley,  that  Mr.  Cline's  operation  might 
hereafter  prove  a  valuable  resource,  and  contrary  to  the  conclusiona 
which  we  in  coo^mon  with  many  other  surgeons  had  drawn  from  the 
anatomical  relations  of  these  parts,  we  are  compelled  reluctantly  to 
'  e  that  the  expedient  is  scarcely  worthy  of  a  trial.  To  the  same 
ision  also  many  of  the  most  distinguished  surgeons  have  arrived ; 
among  whom  we  may  mention,  as  especially  entitled  to  confidence, 
Brodie,  Liston,  Alexander  Shaw»  Malgaigne,  and  Gibson. 

What  more  can  be  said  of  the  attempt  to  raise  the  depressed  bone 

seizing  the  spinous  process  with  the  fiugers,  or  with  a  pair  of  strong 

ked  forceps  passed  through  the  skin,  or  finally,  if  this  cannot  be 

one,  by  laying  bare  both  sides  of  the  prt>cess  and  seizing  upon  it 

with  a  pair  of  firmtenacula?     This  is  the  alternative  presented  to 

Igaigne,  and  which  he  ventures  to  recommend  as  deserving  a  trial. 

_._  the  absence,  however,  of  any  testimony  in  its  favor,  beyond  the 

mere  rational  argument  adduced  by  this  distinguished  writer,  we  must 

waive  any  farther  consideration  of  the  subject;  only  expressing  our 

conviction  that  it  will  be  found,  after  a  fair  trial,  as  useless  and  as 

jnexpedieDt  as  the  more  severe  operation  of  Cline. 

Jeflries  Wyman,  of  Boston,  in  a  private  communication,  informs  me 
that  he  has  met  with  six  examples  of  fractures  of  the  vertebral  arch 
Recurring  in  the  fifth  lumbar  vertebra,  between  the  lower  articulating 
^^nd  the  transverse   processes,  all   of  them  old,  ununited   fractures. 
^Be  hiis  also  met  with  the  same  fracture  once  in  the  third  lumbar  ver- 
tebra.    The  frequency  of  this  peculiar  form  of  fracture  in  this  region 
Dr.  Wyman  ascribes  to  the  fact  that  the  upper  and  lower  articulating 
processea  are  widely  separated  from  each  other»  and  connected  only  by 
a  narrow  neck,  in  which  respect  they  contrast  very  strongly  with  the 
rsal  vertebrae.     The  observation  is  interesting,  and,  I  think,  has  not 
bre  been  made. 

As  to  the  therapeutical  treatment  of  the  various  symptoms  belong- 
ing to  these  accidents,  and  iu  relation  to  the  prognosis,  the  remarks 
which  we  shall  make  will  be  found  equally  applicable  to  fractures  of 
the  bodies  of  the  vertebrae,  and  we  shall  reserve  the  consideration  of 
these  topics  for  the  following  section. 


Edwards,  British  and  Foieign  Med.  Eev.,  1&38,  p.  1G2, 
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§  4,  Fractures  of  tbe  Bodies  of  the  Vertebra. 

The  same  causes  which  produce  fractures  of  the  arches  prodoce  ako 
fractures  of  the  hodies  of  the  vertebrse,  that  is,  blows  received  diredlj 
upon  tbe  extremities  of  the  spinous  processes;  but  in  these  cases  w 
arches  are  generally  broken  at  the  same  time. 

In  other  cases  the  bodies  of  the  vertebnse  are  broken  by  falls  npcm 
the  top  of  the  head,  by  which  the  vertebrse  are  not  only  driven  ' 
bly  together,  but  often  doubled  forwards  upon  each  other;  ^ 
patient  may  have  alighted  upon  his  feet  or  upon  his  sacram. 

Reveillou  has  reported  a  case  of  fracture  of  the  fifth  cervical  vcr. 
bra  from  muscular  action,  which  occurred  in  diving.  Tbe  rnao  wm 
taken  out  of  the  water  unconscious,  and  died  in  a  few  hours,  haTing 
declared  before  death  that  hii?  head  did  not  strike  the  bottom,  althoogil 
he  had  jumped  from  a  height  of  seven  or  eight  feet,  and  the  wiier 
was  only  three  feet  deep.'  The  statement  of  the  suflferer  ander  s^ch 
circumstances  could  not  really  possess  much  value,  and  we  think  « 
see  good  reasons  to  suppose  that  he  was  mistaken.  South  also  pi-i^*^ 
a  case  of  fracture  of  the  fourth  aud  fillth  cervical  vertebrae  occa- 
by  diving,  in  which  it  was  supposed  that  the  fracture  was  causea  oj 
tha  concussion  of  the  head  upon  the  water*^ 

Malgaigne  says  the  spine  bends  at  three  principal  points ;  comprised, 
the  first  between  the  third  aud  seventh  cervical  vertebrse,  the  second 
between  the  eleventh  dorsal  and  second  lumbar,  the  third  between  the 
fourth  lumbar  and  the  sacrum;  and  that  a  majority  of  the  fractures  of 
the  vertebrae  occur  at  these  points  of  flexion.  He  makes  an  argument 
frum  this  also  that  these  fractures  "  are  generally  the  result  of  c< 
strokes  as  the  effect  of  forcible  flexion  of  the  column  either  for 
or  backwards."  Malgaigne  observes  moreover  that  dislocationa  foiiu<* 
the  same  rule. 

The  direction  of  the  line  of  fracture  varies  greatly  in  the  different 
exaoxples  which  we  have  seen ;  some  are  crushed,  and  more  or  le« 
comminuted.  In  some  cases  a  narrow  piece  is  chipped  from  the  roAf- 
gin,  others  are  broken  transversely,  and  others  obliquely.  In  v 
fractures  the  line  of  the  fracture  is  generally  from  behind  for 
aud  Irom  above  downwards.  Malgaigne  thinks  that  a  crushing  of 
comminution  can  only  occur  from  a  forcible  flexion  forwards;  but  I 
have  seen  at  least  one  example  in  which  this  was  not  the  fact;  the 
patient  having  fallen  so  as  to  strike  with  the  back  of  his  neck  upon 
an  iron  bar.  This  was  the  case  of  the  sailor,  to  which  I  shall  a^aiii 
refer  more  particularly. 

The  upper  Iragmeut  is  almost  always  that  which  suffers  dispUo^ 
ment;  sometimes  bemg  simply  driven  downwards,  and  thus  made  to 
penetrate  more  or  less  the  lower  fragment;  at  other  times,  as  in  c^r- 
tain  transverse  fractures^  it  is  only  displaced  forwards,  and  in  still 

•  8«olh,  il,id.,  p.  5S3.      ^'      *"  ^^  ^"^^^^  '«l'  »■  P-  68*- 
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Obllqnft  Tract  tite  of  lb«  ho^j 
of  ft  Tortebr*. 


;  the  first  and  last  of  these  examples  the  spine  becomes  bent  for- 
rds  at  the  point  of  fracture,  prodncing  ao  angle  of  which  the 
Bt  salient  point  posteriorly  is  represented 
ibe  extremity  of  the  spinous  process  be- 
ging  to  the  broken  vertebra;  in  the  second 

iiple  the  spinous  process  of  the  broken 

">ra  is  depressed,  and  the  process  of  the 
>ra  next  below  is  relatively  prominent 

^a  pretty  large  proportion  of  cases  also 

racture  of  the  body  of  the  vertebra  is 

Micated,  as  we  have  already  stated,  with 
racture  of  the  arches,  in  eome  instances 
h  a  fracture  of  the  oblique  processes,  and 
,h  a  dislocation. 

S^m/)torn5.— Severe  pain  at  the  seat  of  frac- 
&  felt  especially  when  the  part  is  touched  or 
fcdy  is  moved,  tenderness,  swelling,  ecchy- 
lb,  occasionally  crepitus,  a  slight  angular 
kortion  of  the  spine,  or  simply  a  trifling  irre- 
laritj  iu  the  position  of  the  processes,  and 
ralysis  of  all  the  parts  whose  nerves  take  their  origin  below  the 
cture,  are  the  usual  signs  of  this  accident. 

The  paralysis  may  be  due  to  the  mere  pressure  of  the  displaced 
gments,  but  it  is  much  more  often  due  to  a  severe  and  irreparable 
ion  of  the  cord  itself  I  have,  in  one  instance,  seen  the  cord  almost 
nplelely  separated  at  the  point  of  fracture,  although  the  displace- 
nt  of  the  fragments  was  inconsiderable. 

Accompanying  the  paralysis  of  the  bladder,  there  has  been  generally 
ved  an  alkaline  state  of  the  urine,  and  subacute  inflammation  of 
>ats  of  the  bladder.     Priapism  is  present  in  a  certain  proportion 

Bose  who  die  immediately  seem  to  be  asphyxiated ;  while  those 
[die  later  seem  to  wear  out  from  general  irritation,  this  condition 
frequently  accompanied  with  an  obstinate  diarrhoea  and  vorait- 
A  few  become  comatose  before  death, 
Ct  will  be  seen,  moreover,  that  a  certain  proportion  finally  recover; 
t  scarcely  ever  are  all  the  functions  of  the  limbs  and  of  the  body 
Tipletely  restored* 

Re  shall  render  this  part  of  our  description  of  these  accidents  more 
igible  if  we  regard  them  as  they  occur  in  the  various  portions  of 
»  spinal  column,  since  the  symptoms,  prognosis,  and  treatment  have 

i^nce  mainly  to  the  point  at  which  the  fracture  has  occurred. 
.       §  1.  FraciurtB  of  the  Bodies  of  Che  Lumbar  V^irtebrae. 
lie  spinal  cord  terminates,  in  the  adult,  at  the  lower  border  of  the 
lumbar  vertebra,  but  in  the  child  at  birth  it  extends  as  low  as 
third  lumbar  vertebra.     The  remainder  of  the  vertebral  canal  is 
eciipied  by  the   leash   of  terminal  nerves,  called   collectively  the 
auda  equina. 
11 
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Tbe  nerves  which  emerge  from  the  intervertebral  foramiiMi  belot 
the  fourth  and  fifth  lumbar  vertebriB,  unite  with  tbe  sacral  Dervato 
form  a  plexus  which  sopplies  the  sphincter  and  levator  ani^  the  ptri 
neal  muscles,  the  detrusor  and  accelerator  urinse,  the  urethni,  tijc 
glaus  penis,  and  a  great  proportion  of  the  lower  extremities.  It  .vil 
be  apparent,  tlierefore,  that  a  fracture,  with  displacement,  of  evea  tli: 
last  vertebra  of  the  col u ran,  involves  the  possibility  of  more  or  \m 
paralysis  of  all  those  parts  supplied  by  this  plexus,  and  that  in  pro- 
portion as  the  fracture  is  higher  in  the  vertebral  calamn  will  the  pT^ 
bability  of  additional  com  plications  be  increased.  In  other  wonU 
in  addition  to  the  more  or  less  complete  loss  of  function  in  theorgJi«s4 
Bupplied  by  the  ilio-sacral  plexus,  there  will  probably  be  os^ociisd 
loss  of  function  in  other  organs,  supplied  from  sources  above  ibis 
point  of  the  vertebral  canaL 

A  fracture,  however,  of  the  bodies  of  the  fourth   or  fifth  lumbi? 
Vertebra,  produced  by  a  direct  blow,  is  exceedingly  rare,  owia^  tt 
the  protection  which  it  receives  from  the  aim  of  the  pelvis. 

l)n  Alexander  Shaw  has  reported  four  cases  of  fracture  below  tba 
second  lumbar  vertebra,  which  were  unaccompanied  with  any  degwe 
of  paralysis,  and  which  were  followed  by  speedy  recovery,*  a  circttm* 
stance  which  he  ascribes  to  the  fact  that  tbe  cauda  equina  is  compared 
of  nerves  possessing  considerable  firmness,  and  suspended  looeeljr 
together;  for  this  reason  they  escape  pressure  by  slipping  ajnoag 
themselves,  and  sutler  less  injury  from  the  same  amount  of  comprettioB 
than  the  medulla  spinalis. 

In  the  two  following  cases  the  results  were  less  fortunate,  yet ; 
veries  seem  to  have  taken  place, 

A  boy  was  admitted  into  St.  George's  Hospital,  in  Sept.  1827,  wiM 
a  fracture  and  considerable  displacement  of  tlie  third  and  fourth  \m 
bar  vertebra^  the  displacement  being  sufficient  to  cause  a  maniS 
alteration  in  the  figure  of  his  spine.  His  lower  limbs  were  paralylil 
An  attempt  was  made  to  restore  the  displaced  vertebrae,  but  it  w^ 
attended  with  only  partial  success.  At  the  end  of  a  month  he  hi 
slight  involuntary  motions  of  the  lower  extremities,  and  at  the  san 
time  be  began  to  recover  the  power  of  using  them  voluntarily,  Thr 
or  four  mouths  after  the  receipt  of  the  injury  he  left  the  hospital,  i 
the  history  of  his  case  was  interrupted  at  this  date.^ 

Dr,  Thompson,  of  Goshen,  N.  Y.,  reports,  also,  a  fracture  of  eit! 
the  third  or  fourth   lumbar  vertebra,  followed   by  recovery. 
patient  fell  from  the  roof  of  a  house,  striking  first  upon  his  feet  afl 
then  upon  his  buttocks.     This  occurred  in  October,  1853.     The  Qso 
signs  of  a  fracture  were  present,  such  as  paralysis,  &c.     A  bed-soi^ 
formed  above  the  top  of  the  sacrum,  and  a  piece  of  bone  exfoliate 
which  seemed  to  belong  to  the  last  lumbar  vertebra.     He  wa^  oofl 
fined  to  his  bed  seven  months.     After  eighteen  months  he  began 
use  crutches.     At  the  end  of  about  three  years  all  improveme 
ceased;  at  which  time  he  could  not  quite  stand  alone,  yet  with  the  aid 

'  Shaw,  London  Med.  Gai.^  yol.  xvii. 

'  Brodi«.     Sir  Ast.  Cooper  on  Dlaloc.|  op.  cit.,  p.  471. 
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.pparatus  he  was  able  to  get  about  the  coun-  Fig.  35. 

ry  and  vend  books,  prints,  ic.     This  was  also 
lis  condition  one  year  later^ 

A  patient  in  Guy's  Hospital,  under  Mr  Key, 
Hfith  a  fracture  of  the  first  lumbar  vertebra^ 
ived  one  year  and  two  days.  On  examination 
titer  death  it  was  ascertained  that  bony  union 
%ad  occurred  between  the  fragments,  and  tliat 
be  spinal  marrow  was  completely  separated 

Rhe  point  of  fracture.* 
Ir.  Ilarrold  relates  a  case  of  fracture  of  the 
I  and  second  lumbar  vertebrae,  in  which  the 
lent  survived  the  accident  one  year  lacking 
line  days :  death  having  resulted  finally  from 
i  sore  on  tbe  tuberosity  of  the  ischium  and 
lisease  of  the  bone.  After  death  it  was  ascer- 
Ained  that  the  fracture  had  united  by  bone, 
md  that  the  spinal  marrow  was  almost  com- 
)letely  cut  in  two^  the  divided  extremities  being  enlarged  and  sepa- 
rated nearly  an  inch  from  each  other.^ 

§  2.  Fractures  of  tlit  Bodies  of  the  Dorsal  YerUhrm, 

In  these  examples,  the  same  organs  are  paralyzed  as  in  the  fractures 
lower  down,  in  addition  to  which  there  is  generally  considerable  dis- 
turbance of  the  functions  of  respiration,  irregular  action  of  the  hearty 
Ingestion  accompanied  with  a  tympanitic  state  of  the  bowels, 
^^pupuytren,  who  reports  several  examples  of  fractures  of  the  dorsal 
fertebree,  has  not  taken  the  pains  to  record  the  length  of  time  they 
ftorvived  the  accident  except  in  two  instances,  both  of  which  were 
fractures  of  the  eleventh  vertebra.  One  died  of  suffocation  on  the 
tenth  day,  and  the  other  on  the  thirty-second.  In  Sir  Astley  Cooper's 
cases,  mention  is  marie  of  a  fracture  of  the  twelfth  dorsal  vertebra, 
which  the  patient  survived  fifty-two  days,  one  of  the  tenth  dorsal, 
jrbich  terminated  fatally  in  six  days,  and  another  of  the  ninth  dorsal, 
Ich  did  not  result  in  death  until  after  nine  weeks, 
n  1853  Dr.  Park  man  presented  to  the  Boston  Society  for  Medical 
inproveraeDt  a  specimen  of  fracture  of  the  fifth  dorsal  vertebra,  the 
>es  of  the  third  and  fourth  bei n^ir  also  displaced  forwards,  in  which 
Ition  ihey  had  become  firmly  ossified.  The  spinal  cord  had  been  com- 
ly  separated,  yet  the  patient  survived  the  accident  two  months/ 
upuytren  has  related  also  two  examples  of  fractures,  one  of  the 
tenth  and  the  other  of  the  last  dorsal  vertebra,  from  which  the  patients 
completely  recovered  afler  from  two  to  tour  mooths'  continement.*  A 
similar  case  is  related  by  Lente,  of  New  York.  Barney  McGuire, 
having  fallen  a  distance  of  twelve  or  fifteen  feet  upon  his  back,  was 

•  ThoiDpeoQt  Anier,  Joarn*  Med.  Sci.,  Oet.  1857.     Lentu'*  paper* 

*  Kajr,  A.  Cooper  on  Dioloc.,  &c.,  op.  cit.,  p.  467. 
■  HAiToldf  A.  Cooper,  op.  cit.,  p.  4t>4 

*  P^rkinaD,  New  York  Jonrn.  Med,,  March,  1853,  p.  286. 

•  Dopiijrtrtin,  op.  cit.,  pp.  35^7. 
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found  with  nearly  complete  paralysis  of  his  lower  extremitea,  m  « 
his  bladder.    Swelling  existed  over  the  lower  dorsal  vertebi«,«Jfl 
this  point  was  very  tender.     Subsequently,  when  the  swelling  sv3h>id'>i' 
the  promineoce  of  the  spinous  processes  of  the  tenth  and  e. 
dorsal  vertebrjae  put  the  question  of  a  fracture  bevond  doubt, 
ally  under  the  use  of  cups,  strychnia,  mioeral  acids,  laxatives, 
and  electricity,  his  symptoms  improved.    In  six  months  he  wa&;t:^ 
to  walk  about  the  streets,  and  four  years  after  the  accident  he  W 
employed  in  a  fouodry  under  regular  wages,  being  able  to  staiw 
teen  or  twenty  minutes  at  a  time,  and  to  walk  half  a  mile  witbj 
resting.     At  this  time  there  remained  no  tenderness  in  theispwe.1 
the  projection  of  the  process  was  the  same  as  at  first,* 

§  3.  Fractures  of  the  Bodies  of  the  five  loiuer  Cervical  Vertdfrm. 

We  shall  now  have  added  to  the  symptoms  already  enumeriH 
paralysis  of  the  upper  extremities,  greater  embarrassment  of  tbei» 
pinitiun,  and  more  complete  loss  of  sensation  and  volition  in  the  lower 
part  of  the  body.  In  general  also  the  eyes  and  face  look  coDgesm 
owing  to  the  imperfect  arterializution  of  the  blood,  and  death  bmOrt^ 
speedy  and  inevitable. 

In  ten  recorded  examples  of  fractures  of  the  five  lower  oer 
vertebne  which  I  have  been  able  to  collect,  one  died  within  twefl^ 
four  hours,  four  in  about  forty-eight  hours,  one  in  eleven  da^f 
lived  Bfteen  weeks  and  six  days,  one  about  four  naonths,  onef  ' 
montha,  and  one,  reported  by  Ilihon,  survived  fourteen  years/ 
most  common  period  of  death  seems  therefore  to  be  about  forty-eig' 
hours  after  the  receipt  of  the  injury.  .  ■ 

The  example  of  the  patient  who  survived  the  accident  fifteen  weewj 
and  six  days,  is  recorded  by  Mr.  Greenwood,  of  England.    A  woid^I 
Mary  Yincent,  ml.  47,  was  injured  by  a  blow  on  the  back  of  liern««^| 
bat  she  was  not  seen  by  Mr.  Greenwood  until  after  eleven  *^ft^8' *■ 
which  time  she  was  breathing  with  difliculty,  occasioned  byj 
of  the  intercostal  muscles,  respiration  being  carried  on  by 
phragm  and  abdominal  muscles  alone.     This  was  the  extent  or 
paralysis.    There  seemed  to  be  a  depression  opposite  the  fourA  m 
fifth  cervical  vertebrae,  and  pressure  at  this  point  occasioned  ^^^fj*' 
paralysis,  as  did  also  the  action  of  coughing  and  sneezing,   ^ 
three  weeks  after  the  accident,  she  attempted  for  the  first  timetol 
in  order  to  have  her  clothes  changed,  when  she  was  immedialelyl 
with  paralysis  in  the  right  arm  and  hand.    After  this  she  lost  hr 
tite,  had  Irequent  attacks  of  purging,  and  thus  she  gradually  wo 
„-     f/.^^**^'^*^^'^'^^  survived  about  four  months  was  admitti- 
xJ-otcl  Dieu   under  the  care  of  Dupuytren,  in  1825,  on  account' 
iracture  of  the  tburth  cervical  vertebra,  caused  by  a  fall  on  the ' 
tili"^  f r?  '  T^  suflering  under  paralysis  of  the  bladder  and  ex^ 
^^A  r.  vl  i  ,^^^^/^Q^^^s  and  a  half  of  entire  rest,  he  was  convale^c*- 
anu  quitted  the  hospital,  with  only  shght  weakness  in  his  left  leg.  ^^^^ 

\  H^!'***^  ^V"*"^'  ^^"^'  ^«^'  ^*  '  <=^ct.  1857,  p.  361. 
^   wnton,  Loud.  Lancet,  Got.  27, 1860. 
«i^nwcH)d,  Sir  A,  Cooper  on  Disloo.,  p.  472. 
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nuBL  Ti  it-  flSL  CM  :air-— v*i:*  £ir?  i^w-  :i*  s*^^^::^x^ 


>n  tsajDJJMSOL  aier  dasn.  lie  "r^x:  r  :c  ;>»  r*rw^b'-a  mit? 
D  "be  broEBL  ■&£  &s  -nt  imssaeifif  :if  ^«*  f  ni.  il>v::ic  '^^^ 
D  fiiff'  iu-ini!tfc  SBL  •oann-s  :ni*  rcrL  A  Trie  call:£$  e3t:?:M 
of -aiBK  imuiL  vtii^t  .i.-*iiE*£  li^  r  rKtstilr  ^r."i^^2«  T^  cv^r^i 
rinhhnr  sl  smmar  smsmniLiL  -r^ik:-!  r^rrcjinfc  ccaoeiT>?vi 
le  Mta  of  mt  anpoL  jssutil  larrrv-c  :t  v-^.-ainriSxxx^ 
ibliovinr  ^saamai:  "Tnrynwf  a  iizr  :11::«c7:&xx>q  of  :be  u^tuil 
fln  loiua.  ngtfmrnnrT  TTimr'gg  jc  ize  i^.ru  or  socrut  cerrio^nl 
I. 

I&  He  -•:»  -J™?  t::*^.  iSj  bfcrk  bnaih'ac  rtpiJIr.  H:s 
xtrenmss  wsTt  scncoEQelj  ptriljiied :  >^  aad  tWc  Vwvvlon 
rplc:  rifii:  tnt  nTmruSfc! j  ptrfclned.  iikI  his  leit  jvirti*llv  : 
point  b^:nr  lit  in*  a:  iat  asecoi  riK  then?  w3l<  no  i^eusiUv^n 
sr;  his  br^aa  hki  3i.x  3»:T:»i  al:h'>:ig?i  he  had  alreAviv  takon 
ithuias:  ia»  xrizi*  iid  '^sbi  iriTa  w::h  a  oiChelt^r :  the  pu!:!<» 
wer  thixi  xaiEnl  lai  irrss^iLir.  He  w:is  ooostantly  w^minn^r. 
r  to  qocsaxB.  le  sui  lii:  be  :el;  wel!.  aniculatinir  distinotly 
b  a  gooi  rcsoacL  Ha  «j«s  42^1  &ce  wen?  ^^mewhat  congi>sU\u 
1  this  exoepdoe:  ii*  ii:-Tr»iia«  did  noi  betmv  the  lea:?l  phy- 
iturbmoe.  H*  Ii-reii  ia  this  co&ii;:oQ  about  forty  hour?,  only 
ig  shorter  aiki  sawner.  a3?i  his  coQsciousQes&»  remaining  to  tho 
ment 

rooeeding  to  cxaziir.-e  ihe  spine  a  few  hours  after  death,  and 
my  incision  was  r:i*ie.  we  were  unable,  upon  the  most  minute 
ition,  to  detect  any  rrregajirity  of  the  processes  of  the  oervioal 
B,  or  any  crepitus,  but  on  dissecting  the  neck  we  found  that 
hes  of  the  third  and  fourth  vertebne  were  brv>kon.  and  tho 
processes  slightly  depressed  upon  the  conl.  The  Kxiios  ot* 
esponding  vertebrae  were  comminuted,  and  the  vertebra*  aKne 
•iven  down  upon  them,  carrying  the  processes  in  tho  s;imo 
11.  The  theca  and  the  spinal  marrow  were  almost  completely 
upon  a  level  with  the  fourth  vertebra. 

n  residing  in  Erie  Co.,  N.  Y.,  was  thrown  backwards  suddenly 
e  back  end  of  a  wagon,  alighting  upon  the  top  of  his  head. 
:er  having  requested  me  to  see  this  patient  with  him.  I  found 
ptoms  almost  an  exact  counterpart  of  those  which  belongixi 
lae  which  I  have  just  describe*!,  except  that  a  crepitus  anii  a 
r  of  the  fragments  could  be  distinctly  felt  in  the  upper  aJid 
irt  of  his  neck.  His  death  occurred  in  very  much  the  saino 
after  about  forty-eight  hours.  Xo  autopsy  was  allowed.  \\  o 
in  this  case,  also,  that  whenever  he  was  turned  over  upon  his 
piration  almost  entirely  ceased,  but  it  was  immediately  restorea 
ig  him  again  on  his  back. 

*  Dapujtren,  op.  cit.,  p-  353. 
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Dapaytren,  Sir  Astley  Cooper,  South,  and  other  sorgeoB^  h^re 
related  cases  simulatiDg  fracture,  but  which  proved  to  be  strain 
the  ligaments  unitiDg  the  cervical  vertebrae^  aocompaQied  with  n 
or  less  injury  to  the  spinal  marrow.  lo  one  instance,  I  have  met 
what  has  seemed  to  be  a  strain  of  the  ligaments  and  ronscles  ol 
neck,  but  which  presented  no  symptoms  of  serious  injory  to  the  ^ 
marrow. 

John  Neuman,  of  Canada  West,  set.  25,  fell  head  foremost  frDia  i 
height  of  fourteen  feet,  striking  upon  the  top  of  his  bead.  He  w» 
taken  up  insensible,  and  remained  in  this  condition  six  boars.  Wbcfl 
consciousness  returned,  his  head  was  very  much  drawn  backv&r^ 
and  it  was  impossible  to  move  it  from  this  position.  There ' 
lack  of  sensibility  or  of  the  power  of  motion  in  his  limbs^  and  all  1 
functions  of  his  body  were  in  their  natural  state;  but  he  hassuf 
with  occasional  severe  pains  in  his  arms  ever  since.  The  accide 
happened  on  the  twenty-fourth  of  Noveml)er,  1857»  and  he  calln 
upon  me  eight  months  after.  His  head  was  then  forcibly  ' 
wards  instead  of  backwards,  into  which  position  it  had  - 
changed.  In  the  morning  he  generally  was  able  to  erect  his 
completely^  but  after  a  few  hours  it  was  constantly  drawn  forwankJ 
when  I  saw  hira.  There  was  no  tenderness  or  irregularity  overtJic 
cervical  vertebrae,  and  he  was  so  well  as  to  be  regularly  employed  is 
a  day  laborer. 

Sir  Astley  C<x>per  has  collected  four  examples  of  what  he  tenni 
'*  concussion  of  the  spinal  marrow,'^  all  of  which  recovered  after  periwii 
ranging  from  a  few  weeks  to  many  months;  but  in  only  one  case  is i 
stated  that  the  recovery  was  complete.*     Boyer  also  enumerates  thr 
cases  of  concussion  which  came  under  his  own  observation,  all ' 
which  terminated  faUilly  in  a  short  time.     In  the  first  e^tanv  - 
tioued  by  Boyer,  the  autopsy  disclosed  neither  lesion  nor  ei. 
any  kind  ;  in  the  second  case,  it  does  not  appear  that  any  autopsy  y^^ 
made.     The  third  is  related  us  follows :     '*  A  builder  fell  from  a  beigiii 
of  fourteen  feet,  and  remained  for  some  time  senseless ;  and,  on  roooftr- 
ing  from  that  situation,  luund  that  he  had  lost  the  use  of  his  inferior 
extremities.     lie  liad  at  the  same  time  a  retention  of  urine,  an  iovolttu* 
tary  discharge  of  the  feces,  and  some  disorder  in  the  function  of  respin- J 
tion.    Death  followed  on  the  twelfth  day  after  the  accident.    Thebo^/| 
was  opened,  and  the  vertebral  canal  was  found  to  contain  a  sanguioeou»| 
serum,  the  quantity  of  which  was  sufficient  to  fill  a  little  more  thafl| 
its  lower  half."' 


§  4.  Treatment  of  Fracivre  of  th^  Bodies  of  the  Vertehrse,  when  t&Afrm'\ 
ture  occurs  in  any  portion  of  the  column  below  the  Second  Cervical 

In  a  few  instances,  I  have  noticed  among  the  recorded  examples  of  I 
fractures  of  the  bodies  of  tlie  vertebne,  tliat  surgeons  have  made  some  ^ 
slight  attempt  to  reduce  the  fracture,  or  rather  to  recti ly  the  spinal 
distortion,  generally  by  the  application  of  moderate  extension  to  tt^ 

>  A.  ('r>np#<f,  op.  cif»,  p.  454. 

•  Uoyer,  Lectar«*  ou  Diseases  of  the  Boiiea,  Amer.  ed.,  ISOS,  p»  55. 
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liinbs,  and  by  laying  the  patient  horizontally  upon  a  hard  mattress. 
But  I  have  not  been  able  to  discover  that  in  any  case  the  patients  have 
Imved  benefit  from  the  attempt,  although  it  has  been  said  occasionally 
hjr  the  gentlemen  making  the  report,  that  the  deformity  was  slightly 
diminished.  Nor  am  I  aware  that  in  any  instance  the  patient  has  suf- 
bored  any  damage  from  the  attempt ;  at  least  the  reporter  has  in  no 
iue  thought  it  necessary  to  make  this  observation.  I  am  confident, 
lK>wever,  that  such  manipulation  can  seldom  serve  any  useful  purpose ; 
ind  I  very  much  fear  that  it  has  been  frequently  a  source  of  mischief. 
Jdthough  in  cases  so  generally  fatal,  it  might  be  very  diflBcult  to  esti- 
Biate  with  much  accuracy  the  amount  of  injury  done.  If  by  any 
poflsibility  the  fragments  could  be  replaced,  I  know  of  no  means  by 
vhich  they  could  be  kept  in  place ;  and  in  truth  we  are  much  more 
likely  to  increase  the  penetration  of  the  spinal  cord  and  the  general 
Sisturbance,  than  to  diminish  it  by  extension  or  pressure.  Moreover, 
Ifc  usually  inflicts  upon  the  unfortunate  sufferer  great  pain,  and  for 
these  reasons,  it  ought  generally  to  be  discouraged.  I  have  recently 
Been  one  case  of  fracture  of  one  of  the  lumbar  vertebrae,  in  which 
lelief  was  afforded  by  extension.  When  the  fracture  is  below  the 
middle  of  the  vertebral  column  extension,  if  employed,  should  be 
made  by  adhesive  straps,  weights  and  a  pulley,  as  will  hereafter  be 
directed  in  fractures  of  the  femur ;  the  counter-extension  being  made 
by  the  weight  of  the  body.  It  will  be  understood,  however,  that 
irhen  paralysis  exists  the  ligation  of  a  limb  with  bandages  will  expose 
the  patient  to  great  danger  of  ulceration  and  sloughing  at  and  below  the 
points  of  pressure,  and  the  amount  of  extension  must  be  very  moderate. 

When  treating  of  fractures  of  the  arches  of  the  vertebrae,  I  took 
oocasion  to  call  attention  to  Mr.  Cline's  operation,  occasionally  recom- 
mended and  practised  in  such  cases.  I  was  not  ignorant,  however, 
that  Mr.  Cline  and  several  other  of  the  advocates  of  this  operation 
bad  recommended  it  especially  for  fractures  of  the  bodies  of  the 
vertebrae  when  accompanied  with  displacement.  Even  Malgaigne 
bas  preferred  to  consider  the  merits  of  this  operation  in  its  relations 
k>  these  latter  fractures;  but  while  I  am  prepared  to  admit  the  pro- 
priety of  an  argument  as  to  the  value  of  Cline's  operation  considered 
in  reference  to  fractures  of  the  arches,  I  cannot  admit  its  propriety  in 
reference  to  fractures  of  the  bodies  of  the  vertebrae.  The  proposition 
appears  to  me  too  absurd  to  be  entertained  for  a  moment. 

The  treatment,  then,  ought  to  be,  in  a  great  measure,  expectant. 
The  patient  should  be  laid  in  such  a  position  as  he  finds  most  com- 
fortable, and  as  far  as  possible,  the  spine  should  be  kept  at  rest,  since 
the  most  trivial  disturbance  of  the  fragments,  and  even  that  which 
may  cause  no  pain  to  the  patient,  is  liable  to  increase  the  injury  to 
the  spine,  and  prevent  the  formation  of  a  bony  callus.  Especially 
ought  the  surgeon  to  be  careful,  while  making  the  examination,  not  to 
turn  the  patient  upon  his  face,  in  which  position  the  spine  loses  its 
support  and  a  fatal  pressure  may  be  produced.  The  urine  should  be 
drawn  very  soon  after  the  accident,  and  at  least  twice  daily,  for  the 
next  few  weeks.  Indeed,  it  is  a  better  rule  to  draw  the  urine  as  often 
as  its  accumulation  becomes  a  source  of  inconvenience,  or  whenever 
the  bladder  fills,  which  will  in  some  cases  be  as  often  as  every  four  or 
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six  hours.  It  is  especially  necessary  to  attend  to  tbose  urgent  den 
of  the  patient  during  the  first  few  weeks,  when  the  paralysiB  is  mm 
complete  generally^  and  the  mucous  surface  of  the  bladder,  already  im- 
tatea  and  inflamed  by  the  excessively  alkaline  urine,  safters  adduioml 
injury  from  any  degree  of  painful  distension  of  its  walls.  It  is  ami606&- 
sary  to  say  that  the  frequeot  introduction  of  the  catheter  mMy  itaotT 
prove  a  source  of  irritation  unless  it  is  managed  carefully  and  slolfallf 
This  duty  ought  never  to  be  intrusted  to  an  inexperienced  operator. 

I  do  not  see  what  advantage  the  surgeon  can  expect  to  derive  fnm 
the  administration  of  drastic  purgatives,  such  as  full  doses  of  jabpb 
castor  oil,  or  spirits  of  turpentine,  at  any  period.  If  in  the  &nC 
instance  the  bowels  are  so  completely  paralyzed  as  that  they  deem  to 
demand  such  violent  measures  to  arouse  them  to  action,  we  mar  bi 
quite  certain  that  the  spinal  cord  is  suftering  from  a  pressure^  or  from 
some  lesion  which  these  agents  have  no  power  to  remedy.  The 
bowels  may  possibly  be  made  to  act,  but  it  would  be  difficult  to  ahoir 
how  this  is  to  relieve  the  suffering  cord.  So  far  from  affording  relu( 
these  measures  a*id  directly  to  the  nervous  irritation  and  prostratioai 
provoke  vomiting  and  general  restlessness.  It  is  not  desirable^  we 
think,  to  obtain  a  movement  of  the  bowels  during  the  first  fewtlAH 
by  any  means,  however  gentle.  The  effort  to  defecate,  and  the  con*- 
quent  motion,  will  probably  do  much  more  harm  than  the  evacuatioB 
can  do  good ;  and  especially  for  the  same  reason  ought  wa  to  avoid 
putting  into  the  stomach  anything  which  will  occasion  nausea  and 
vomiting. 

After  the  lapse  of  a  few  days,  if  reasonable  hopes  begin  to  he  enter- 
tained of  a  recovery,  it  will  become  important  to  establish  reguUr 
evacuations  of  the  bowels^  either  by  a  judicious  management  of  tie 
diet,  by  gentle  laxatives,  or  by  enemata.  At  a  still  later  period,  when 
the  inflammatory  stage  is  past,  and  the  nerves  remain  inactive  or  para* 
lyzed,  nothing  could  be  more  rational  than  the  employment  of  strych- 
nia in  doses  varying  from  the  one-twelfth  to  the  one-eighth  of  a  grtio 
three  times  daily.  Nor  do  I  think  that  any  single  remedy  has  mow 
often  proved  useful  in  my  own  practice,  or  in  the  practice  of  odief 
surgeons  with  whom  I  am  acquainted.  In  order,  however,  to  derive 
benefit  from  this  or  from  any  other  remedy,  it  must  be  continue!  for 
a  long  time;  perhaps  for  a  year  or  more.  Electricity,  setons,  mu^ 
and  blisters  are  no  doubt  also  sometimes  useful.  Care  must  be  t&keo 
that  setons,  &c.,  do  not  produce  bed-sores.  Passive  motion  and  fric- 
tions^ good  fresh  air,  and  nourishing  diet,  become  at  last  essential  to 
recovery.  From  an  early  period,  and  during  the  whole  course  odh^ 
treatment,  great  attention  should  be  paid  to  the  prevention  of  be<i- 
sores,  by  supporting  all  of  those  parts  of  the  body  upon  which  tbe 
pressure  is  considerable.  For  this  purpose  we  may  employ  cirealir 
cushions,  air-cushions  and  water-cushions  or  wftter*beds;  but  with  ihe 
utmost  diligence  they  cannot  generally  be  wholly  prevented,  Whea 
the  sores  have  formed  they  should  be  treated,  if  sloughing,  with  yetil 
poultices,  or  the  resin  ointment  I  find  also  the  resin  ointment  aft 
excellent  dressing  for  the  sores  after  the  sloughs  have  separated.  la 
case  the  surface  is  only  slightly  abraded,  simple  cerate  forma  the  be* 
application* 
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§  5.  Fractures  of  the  Axis. 

The  phrenic  nerve  is  derived  chiefly  from  the  third  and  fourth  cer- 
vical nerves.  If,  therefore,  the  second  cervical  vertebra  is  broken 
and  considerably  depressed  upon  the  spinal  cord,  respiration  ceases 
immediately,  and  the  patient  dies  at  once,  or  survives  only  a  few 
minutes.  In  such  examples  of  fracture  of  this  bone  as  have  not  been 
attended  with  these  results,  the  displacement  and  consequent  compres- 
sion have  been  inconsiderable,  or  there  has  been  no  displacement  at  all. 

Mr.  Else,  of  St.  Thomas's  Hospital,  says  that  a  woman  in  the  vene- 
real ward,  and  who  was  then  under  a  mercurial  course,  while  sitting  in 
l)ed,  eating  her  dinner,  was  seen  to  fall  suddenly  forwards ;  and  the 
patients,  hastening  to  her,  found  that  she.  was  dead.  Upon  examina- 
tion of  her  body,  it  was  discovered  that  the  processus  dentatus  of  the 
axis  was  broken  off,  and  that  the  head  in  falling  forwards  had  driven  the 
process  backwards  upon  the  spinal  marrow  so  as  to  cause  her  death.* 

Sir  Astley  also  relates  the  case  of  a  man  who  was  shot  by  a  pistol 
through  the  neck,  breaking  and  driving  in  upon  the  spinal  marrow 
both  the  "lamina  and  the  transverse  process"  of  the  axis.  He  died 
on  the  fourth  day.* 

Malgaigne  has  collected  three  cases  of  fracture  of  the  odontoid 
apophysis,  aH  of  which  were  accompanied  with  a  displacement  of  the 
atlas.  The  first,  reported  by  Eichet,  died  on  the  seventeenth  day ; 
the  second,  reported  by  Palletta,  died  after  one  month  and  six  days ; 
and  the  third,  by  Costes,  lived  four  months  and  two  weeks. 

Eokitansky  says  that  there  is  a  specimen  contained  in  the  Vienna 
Museum  taken  from  a  patient  who  survived  the  accident  some  time, 
although  the  fragments  never  united. 

In  no  case  upon  record  has  the  patient  survived  this  accident  so 
long  as  in  the  case  reported  by  Bigelow,  and  published  by  Parker,  of 
New  York.     Says  Dr.  Parker : — 

"  The  patient,  Mr.  G.  B.  Spencer,  was  a  man  forty  years  of  age,  a 
milkman  by  occupation,  of  medium  height,  nervo-sanguine  tempera- 
ment, of  active  business  habits,  and  capable  of  great  endurance.  His 
life  was  one  of  constant  excitement,  and  he  was  addicted  to  the  free 
use  of  liquors.  He  suffered,  however,  from  no  other  form  of  disease 
than  occasional  attacks  of  rheumatism,  for  which  he  was  accustomed 
to  take  remedies  of  his  own  prescribing,  which  were  generally  mer- 
curials followed  by  liberal  doses  of  iodide  of  potassium,  'to  work  it 
all  out  of  the  system.' 

"  On  the  12th  of  August,  1852,  while  driving  a  '  fast  horse'  at  the 
top  of  his  speed  on  the  plank  road  near  Bushwick,  L.  I.,  he  was  thrown 
violently  from  his  carriage  by  the  wheel  striking  against  the  toll-gate. 
He  alighted  upon  his  head  and  face  about  fifteen  feet  from  the  carriage. 
Upon  rising  to  his  feet  he  declared  himself  uninjured,  but  soon  after 
complained  of  feeling  faint ;  after  drinking  a  glass  of  brandy  he  felt 
better,  got  into  his  carriage  with  a  friend,  and  drove  home  to  Biving- 
ton  Street  in  this  city,  a  distance  of  more  than  two  miles.    There  was 

1  Else,  A.  Cooper  on  Disloo.,  &o.,  op.  oit.,  p.  462. 
'  A.  Cooper  on  Disloc,  etc.,  op.  cit.,  p.  476. 


162 


FBACTURES  OF  THE  VERTEBRA, 


I 


SO  little  apparent  danger  in  his  case  that  no  physician  was  called  that 
night.  Early  on  the  morning  of  the  following  day,  Dr.  B.  was  called 
to  visit  him.  He  found  his  patient  reclining  in  his  chair,  in  a  restless 
state,  and  learned  that  he  had  suffered  considerable  pain  in  the  back 
part  of  his  head  and  neck  during  the  night.  He  was  entirely  incapaci- 
tated to  rotate  the  head,  which  led  to  the  suspicion  of  some  injury  to 
the  articulations  of  the  upper  cervical  vertebras;  but  so  great  a  degree 
of  swelling  existed  about  the  neck  as  to  prevent  efficient  examiaa- 
tion.  There  was  no  paralysis  of  any  portion  of  the  body,  his  pulse 
was  about  90,  and  bis  general  system  but  little  disturbed.  Warm 
fomentations  were  apjilied  to  the  neck,  and  a  mild  cathartic  adminis- 
tered.  On  the  fallowing  day  there  was  no  particular  change  in  his 
symptoms,  but  as  there  existed  considerable  nervous  irritability,  tiact 
hyoscyami  was  prescribed  as  an  anodyne,  and  fomentations  of  hops 
applied  locally.  On  the  third  day,  leeches  were  applied  to  the  neck, 
and  after  this  the  swelling  so  much  subsided,  that  on  the  fifth  day  an 
irregidarity  was  discovered  to  exist  in  the  region  of  the  axis  and  atlas, 
which  had  many  of  t!ie  features  of  a  partial  luxation  of  these  vertebral. 

'*  At  this  time  he  began  to  walk  about  the  room,  having  previously 
remained  quiet  on  account  of  the  pain  he  suffered  on  moving.  He 
persisted  in  helping  himself,  and  almost  constantly  supported  his  head 
with  one  hand  applied  to  the  occiput,  He  otl;en  remarked,  if  he  could 
be  relieved  of  the  pain  in  his  head  and  neck  he  should  feel  well.  He 
began  to  relish  his  food,  and  the  swelling  nearly  disappeared  at  the  ^ 
end  of  a  week,  leaving  a  protuberance  just  below  the  base  of  the  ■ 
occiput,  to  the  left  of  the  central  line  of  the  spinal  column,  with  a 
corresponding  indendation.  Notwithstanding  strict  orders  to  remain 
quietly  at  home,  on  the  ninth  day  after  the  accident  he  rode  oat^  and 
in  a  day  or  two  after  returned  as  actively  as  ever  to  his  former  occu- 
pation of  distributing  milk  throughout  the  city  to  his  old  customers. 
During  the  following  four  months  no  material  change  took  place  in 
his  symptoms,  although  he  constantly  complained  of  pain  in  his  bead. 
For  this  period  he  did  not  omit  a  single  day  his  round  of  duties  as  a 
milkman,  which  occupied  him  constantly  and  actively  from  five 
oVlock  in  the  morning  to  nearly  noon.  On  the  first  of  November, 
Prof.  Watts  examined  him,  and  inclined  to  the  opinion  that  there  was 
a  luxation  of  the  upper  cervical  vertebrm. 

"About  the  first  of  January,  1853,  the  pains,  from  which  he  had 
been  a  constant  sufferer,  became  more  severe,  and  he  was  heard  to 
complain  that  he  could  not  live  in  his  present  condition ;  he  remarked, 
also,  that  he  had  heard  a  snapping  in  his  neck.  After  going  his  daily 
round  on  the  eleventh  of  January,  be  complained  of  feeling  cold,  and 
afterwards  of  numbness  in  his  limbs.  In  the  evening  he  had  a  chill, 
and  complained  of  a  pain  in  his  bowels.  He  passed  a  restless  night> 
and  arose  on  the  following  morning  about  six  o'clock ;  he  was  obliged 
to  have  assistance  in  dressing  himself,  and  experienced  a  numbness  of 
his  left,  and  afterwards  of  his  right  side.  He  attempted  to  walk,  but 
coidd  not  without  help,  and  it  was  observed  that  he  dragged  his  feet. 
He  sat  down  in  a  chair  and  almost  instantly  expired,  at  8  o^clock 
A.  M,,  on  the  r2th  of  January,  precisely  five  months  from  the  receipt 
of  the  injury. 
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"The  autopsy  was  made  thirty  hours  after  death  by  Dr.  C.  E. 
Isaacs,  in  presence  of  several  medical  gentlemen.  Muscular  develop- 
ment uncommonly  fine.  An  unusual  prominence  discovered  in  the 
region  of  the  axis  and  atlas.  On  making  an  incision  from  the  occiput 
along  the  spines  of  the  cervical  vertebraB,  the  parts  were  found  to  be 
very  vascular.  These  vertebrae  were  removed  en  masses  and  a  care- 
ful examination  instituted.  The  transverse,  the  odontoid  (ligamenta 
moderatoria),  as  also  all  the  ligaments  of  this  region,  excepting  the 
occipito-axoideum,  were  in  a  state  of  perfect  integrity ;  this  latter 
was  partially  destroyed.  A  considerable  amount  of  coagulated  blood 
was  found  effused  between  the  fractured  surfaces,  some  of  it  apparently 
recent,  but  much  of  it  was  thought  to  have  oc- 
curred at  the  time  of  the  accident,  and  after-  Fig-  36. 
wards  to  have  prevented  the  union  of  the  bones. 
The  spinal  cord  exhibited  no  appearances  of  any 
lesion.  The  odontoid  process  was  found  in  the 
position  well  represented  in  the  accompanying 
illustration,  completely  fractured  off  and  its 
lower  extremity  inclining  backwards  towards 
the  cord.  Death  finally  took  place,  doubtless 
firom  the  displacement  of  the  process  during 
some  unfortunate  movement  of  the  head,  by 
which  pressure  was  made  upon  the  cord.  The 
destruction  of  the  occipito-axoid  ligament, 
which  would  otherwise  have  protected  the 
contents  of  the  spinal  cavity,  must  have  fa- 
vored this  result."^                                                                            rractureoftheodontolclpro. 

__.-^,  .,.-_  ,  1        nt  '      A      cesnof  theaxiH.   Parker's  case. 

Dr.  Phihp  Bevan  presented  to  the  Surgical  a.  Broken  turface.  b.  odon- 
Society  of  Ireland,  in  1862,  a  specimen  obtain-  toid  process. 
ed  from  the  dead  room,  and  which  was  sup- 
posed to  be  an  epiphyseal  separation  of  the  odontoid  process,  occur- 
ring in  early  life.  The  history  of  the  case  is  not  known,  although 
the  woman  was  forty  years  old  when  she  died.  It  does  not  appear 
Yerj  clear  to  us  whether  this  was  really  an  epiphyseal  separation,  or 
the  result  of  some  morbid  process.* 

§  6.  Fraoturbs  op  the  Atlas. 

I  have  been  able  to  find  only  one  example  of  a  fracture  of  the  atlas 
alone,  and  this  is  the  case  related  by  Sir  Astley  Cooper  as  having 
come  under  the  observation  of  Mr.  Cline. 

A  boy,  about  three  years  old,  injured  his  rieck  in  a  severe  fall;  in 

consequence  of  which  he  was  obliged  to  walk  carefully  upright,  as 

persons  do  when  carrying  a  weight  on  the  head ;  and  when  he  wished 

to  examine  any  object  beneath  him,  he  supported  his  chin  upon  his 

hand,  and  gradually  lowered  his  head,  to  enable  him  to  direct  his 

eyes  downwards.    In  the  same  manner,  also,  he  supported  his  head 

»  Blgelow,  New  York  Jonrn.  Med.,  March,  1853,  p.  Ifi4. 

*  B«fan,  Am.  Journ.  Med.  Sci.,  April,  18U4.     From  Dublin  Med.  Press,  Feb.  18, 1863. 
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from  behind  in  looking  upwards.  Whenever  he  was  suddenly  sbaken ^ 
or  jarred,  the  shock  caused  great  pain,  and  he  was  obliged  to  STipp«>rl 
his  chin  with  his  hands,  or  to  rest  his  elbows  upon  a  table,  and  ibus 
support  his  head.  The  boy  lived  in  this  condition  about  one  y*saf, 
and  after  death  Mr.  Cline  made  a  dissection,  and  ascertained  that  iKe 
atlas  was  broken  in  such  a  manner  that  the  odontoid  process  of  i\a 
axis  had  lost  its  support,  and  was  constantly  liable  to  fall  back  npcm 
the  spinal  marrow.' 


§  t.    PRACTUREfi  OF  THE  FlRBT  TWO  CERVICAL  VERTEBRA  (AxLAS  AKD 

Axis)  at  the  same  time. 

A  woman,  ajt  68,  fell  down  a  flight  of  steps,  striking  upon  her  fore- 
head,  and  died  immediately.  Upon  making  a  dissection,  it  was  found 
that  the  atlas  was  broken  upon  both  sides  near  the  transirerse  pro- 
cesses, and  the  odontoid  process  of  the  axis  was  broken  at  its  baa* 
These  fractures  were  accompanied  with  a  rupture  of  the  atloido<)doo* 
toid  ligaments,  and  a  dislocation  of  the  atlas  backwards.* 

South  says  there  is  a  specimen  in  the  museum  of  St.  Thomas's  Hos- 
pital, showing  this  double  fracture.  The  man  had  received  his  injur? 
only  a  few  hours  before  admission  to  the  hospiUtl,  and  died  on  ibe 
fifth  day.  On  examination,  the  atlas  was  found  to  be  broken  in  two 
places,  and  the  odontoid  process  of  the  ^xis  at  its  root.  The  fifth  ver- 
tebra was  also  broken  through  its  body.  With  neither  fracture  i«rag 
there  sufficient  displacement  to  produce  pressure,  but  a  small  quaatitr 
of  extravasated  blood  lay  in  the  substance  of  the  spinal  marrow,  aod 
its  tissue  was  at  one  point  broken  down  and  disorganized.' 

Mr.  Phillips  relates  that  a  man  fell  fnnn  a  hay-rick,  striking  upon 
the  occiput;  after  which,  although  momentarily  stunned,  he  walked 
half  a  mile  to  the  parish  surgeon,  and  in  two  days  more  he  retarael 
to  his  occupation.  About  four  weeks  after  the  accident  he  was  seen 
by  Mr.  Phillips,  who  discovered  a  small  tumor  over  the  second  cervi- 
cal vertebra,  pressure  upon  which  caused  a  slight  pain.  He  com- 
plained also  that  his  neck  was  stiS;  and  that  he  was  unable  to  rotate 
it.  No  other  disturbance  of  the  functions  of  the  body  could  be  dis- 
covered. After  a  time  the  tonsils  became  swollen  and  the  patient 
experienced  some  diiBculty  in  deglutition,  and  upon  examining  the 
throat,  a  slight  projection  or  fulness  was  discovered  at  the  back  of 
the  larynx,  opposite  the  second  cervical  vertebra.  Subsequentlv  be 
became  affected  with  general  anasarca  and  pleuritic  effusions,  of  which 
he  finally  died.  Up  to  the  last  week  of  his  life  he  was  able  to  walk 
about  his  bed-room,  and'his  condition  presented  no  other  evidence  thaa 
has  been  mentioned,  that  he  was  suflering  from  an  injury  of  the  spine. 
He  died  forty-seven  weeks  after  the  receipt  of  the  injury. 

The  autopsy  disclosed  a  fracture  with  displacement  of  the  atlas  an*l 
a  fracture  of  the  odontoid  process  of  the  axis.  The  two  vertebrae 
were  united  to  each  other  firmly  by  complete  bony  callus.* 

I  Cllne,  sir  Aatlej  Cooper,  op.  oft.,  p.  459. 

■  Malgaigne,  op.  oit-,  torn,  ii,  p.  3:i3. 

«  C1»Mliii«'  Surgery,  note  by  South,  vol.  L  p.  5S8. 

*  ^ttd..Chir.  Trana.,  vol.  xx.  1837,  p.  384, 
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CHAPTER   XVI, 


FRACTURES    OF   THE    STERNUM. 

Fractures  of  the  sterDum  are  of  rare  occurrence,  owing,  probably, 
•  to  the  elasticity  of  tbe  ribs  and  tfaeir  cartilages,  upon  wbicb  it  mainly 
rests,  and  also,  in  part,  to  the  softness  of  its  structore.  In  advanced 
life,  the  ossification  and  fusion  of  all  of  its  several  portions  becoming 
more  complete,  and  the  cartilages  of  the  ribs  also  becoming  more  or 
leas  ossified,  its  fracture  is  relatively  more  frequent. 

Catises. — They  are  generally  the  re.snlt  of  direct  blows  inflicted  upon 
tbe  part,  such  as  tbe  passage  of  a  loaded  vehicle  across  the  chest,  the 
fall  of  a  tree  or  of  some  heavy  timber  upon  the  body;  the  fracture 
implying  always  that  great  force  has  been  applied. 

Indirect  blows,  and  voluntary  niuecular  action  alone  have  been 
known  also  occasionally  to  produce  this  fracture. 

David,  in  his  Memoire  sur  ks  ContrtcoupSy  published  as  a  prize 
essay  by  the  Academy  of  Medicine,  mentions  the  case  of  a  mason*  who, 
in  falling  from  a  great  height,  struck  upon  his  back  against  a  cross- 
bar which  intercepted  his  fall,  in  consequence  of  which  the  abdominal 
and  sterno-cleido-raastoidean  muscles  were  so  stretched  that  tbe  ster- 
num broke  asunder  between  its  upper  and  middle  portions.*  Sabatier 
reports  another  case  of  fracture  at  the  same  point,  produced  in  a  simi- 
^Jar  manner;'  and  Roland  has  described  a  third  example  in  a  woman 
^Hxty^bree  years  old,  who,  falling  from  a  height  backwards  and  strik- 
^^ng  upon  her  back,  broke  the  sternum  near  its  centre.' 

Cruveilhier  saw  a  man  who,  having  fallen  from  a  height  of  twenty 
feet  upon  his  nates,  was  found  to  have  a  fracture  of  the  sternum/ 
Cassan  saw  the  same  result  in  a  person  who  fell  from  a  third  story, 

riking  first  upon  his  feet  and  then  pitching  over  upon  bis  back.* 

"aunoury  and  Thore  have  reported  an  analogous  case,  where  a  man 
fell  from  a  height  of  twelve  or  fifteen  mkrts,  first  striking  upon  his 

i  and  then  falling  over  upon  his  back  and  head.*'     Mr.  Johnson, 

te  editor  of  the  London  Med.X^bir.  Rev,,  reports  a  case  of  this  kind, 
»,  as  having  been  received  into  St.  George's  Hospital,  in  London; 
llie  roan,  a  healthy  laborer,  from  the  country,  had  fallen  from  tbe  top 
of  a  hay  cart,  striking  only  upon  his  head*  He  walked  with  his  heaa 
much  bent  forwards,  and  was  incapable  of  either  flexing,  extending, 
or  rotating  it  any  further.  The  fracture  was  transverse,  and  about 
three  inches  below  the  top  of  the  sternum,  opposite  the  centre  of  the 

»  Boyer  on  Bones,  p,  57. 

*  MAti^aicrnt?,  from  Sabiitier,  M6m.  sur  la  Fmct.  du  Sternam. 

*  11)1*1.,  from  fiiill.  ri«  Therap.,  torn,  ti.  p.  288, 

*  ibid.,  from  BuU  de  la  Soc.  AnaL,  JiitTi,  1821}. 

*  Had.,  froni  -Archiv*  de  Mf^d.,  Jan  v.  1?^27. 

*  Ibid.,  from  Gaz.  MM*,  1842,  p.  3UL 
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third  rib,  tlie  lower  fragment  projecting  in  front  of  the  upper.  Tl>e 
fragments  were  easily  replaced  by  simply  throwing  the  head  back, 
and  fell  into  place  with  an  audible  snap^  bat  immediately  resii'.:  ^ 
their  unnatural  position  when  the  head  was  flexed.  They  fiD:i,:> 
uniledp  but  with  a  slight  projection  and  overlapping.*  Gross  \m 
reported  one  more  example.* 

Malgaigne  expresses  a  doubt  whether  all  these  can  be  oonsideml 
as  the  results  of  muscular  action,  sinc6  in  a  certain  number  of  the 
examples  cited,  the  head  seems  to  have  been  thrown  forwards  by  ibe 
concussion,  and  in  others,  also,  there  is  no  evidence  that  the  mu?  !  - 
attached  to  the  sternum  were  pot  upon  the  stretch.  The  only  rem:i;n 
ing  explanation  is  that  in  such  cases  the  sternum  hafl  been  brokea  fef 
the  violent  shock,  or  conlrecovp, 

Stai  and  IJirtciion  of  Fracture, — The  sternum  is  separated  most  fre- 
quently either  in  the  long  cen- 
^S- ^7-  tral  portion,  or  at  the  junctiou    ■ 

of  tilts  with  the  upper  portioOn^ 
where  the  bone  is  weakest    Ifl™ 
fact  a  separation  at  this  latter 
point    may    be    regarded    fre- 
quently as  a  diastasis  or  dislo- 
cation  rather  than  as  a  fracture; 
since   the  two   portions  do  dc4 
become  firmly  united   by  booe 
until  late  in  life.     Tbe  very  laic 
ossification   and    fusion   of  ihe 
xiphoid  cartilage  with  tbe  cea^ 
tnil  piece,  also,  will  explain  tM| 
infrequency  of  its  fracture* 

Boyer  believed  that  the  xi* 
phoid  cartilage  was  not  susoepii- 
ble  of  being  permanently  di.v 
placed  backwards,  except  in 
aged  persons  after  it  had  become  ossified,  "for,"  he  says,  "though 
violently  struck  and  driven  backwards  by  a  blow  on  what  is  vulganv 
termed  the  pit  of  the  stomach,  yet  it  restores  itself  by  its  own  ( ' 
tjcity."^ 

The  following  case,  however,  which  has  come  under  my  owti  oh 
servatiou,  is  conclusive  as  to  the  possibility  of  this  accident: — 

A  man,  twenty-eight  years  old,  fell  forwards,  striking  the  lower  eii4 
of  his  sternum  iipmi  the  top  of  a  candlestick,  breaking  in  the  xiphoi4 
cartilage.  During  two  years  following  the  accident  he  had  frequeni 
attacks  of  vomiting,  which  were  excessively  violent  and  distressing; 
the  paroxysms  occurring  every  ^yz  or  six  days.  Both  Dr.  Green* 
of  Albany,  and  Dr.  White,  of  Cherry  Valley,  upon  whom  he  called 
for  relief,  recommended  exciision  of  the  cartih^ge,  but  the  patient  would 
not  submit  to  the  operation.     Twelve  years  after  the  accident,  in  the 
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I  soffn  after  jw^rty 


Sternum,  flhoT^lng  the  period*  tt  which  \U  fterenil 
p&rtfl  tmlLo  by  hutte.    (Protn  Gray  ) 


1  London  ilcd.^Chir*  Rev.,  vol.  xtjL,  new  series,  p,  536,  1S32, 

*  Urorts,  Sy?lein  of  Surg,,  toL  iL  p.  Hi7. 

*  Bo^er  ou  Lii$«aava  of  BotieSi  p.  &&. 
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rear  1848,  while  he  was  an  inmate  of  the  Buffalo  Hospital  of  the 
listers  of  Charity,  I  examined  his  chest  and  found  the  xiphoid  carti- 
ige  bent  at  right  angles  with  the  sternum,  pointing  directly  towards 
he  spine.  He  now  suffered  no  inconvenience  from  it,  except  that  it 
turt  him  occasionally  when  he  coughed.* 

The  upper  portion  of  the  sternum  is  rarely  broken,  unless  at  the 
une  time  the  central  portion  is  broken  also. 

The  direction  of  these  fractures  is  generally  transverse,  or  nearly 
y;  occasionally  a  slight  obliquity  is  found  in  the  direction  of  the 
lickness  of  the  bone.  In  three  or  four  examples  upon  record,  the 
irection  of  the  fracture  was  longitudinal.  It  is  not  so  unfrequent, 
owever,  to  find  the  bone  comminuted.  Compound  fractures  are 
cceedingly  rare. 

When  the  fracture  is  transverse,  the  lower  fragment  is  almost 
Iways  displaced  forwards,  and  sometimes  it  slightly  overlaps  the 
pper  fragment. 

In  one  instance  mentioned  by  Sabatier,  where  the  separation  had 
kken  place  at  the  point  of  junction  between  the  first  and  second 
Lece,  the  lower  fragment  was  displaced  backwards,  and  was  also  car- 
ed upwards  under  the  upper  fragment  to  the  extent  of  twenty-eight 
iiUifnitres. 

I  have  recently  seen  a  remarkable  case  of  separation  of  the  manu- 
riom  from  the  gladiolus,  accompanied  with  a  true  fracture  and  other 
omplications. 

Louis  Wilson,  set.  60,  was  admitted  into  the  Long  Island  College 
[ospital,  April  4,  1866,  having  just  fallen  through  the  hatchway  of 

vessel.    He  had  a  compound,  comminuted  fracture  of  the  right  leg ; 

fracture  of  the  four  first  ribs  on  each  side  at  their  necks;  a  dislo- 
ation  of  the  sternum  from  the  cartilages  of  both  second  ribs;  a 
lislocation  of  the  left  third  cartilage  from  its  rib ;  a  dislocation  of  the 
irst  from  the  second  bone  of  the  sternum ;  and  a  transverse  fracture 
if  the  sternum  three-quarters  of  an  inch  below  the  top  of  the  gladiolus. 
The  dislocation  of  the  manubrium  was  complete,  and  it  was  thrust 
)ehind  the  upper  end  of  the  gladiolus,  underlapping  it  half  an  inch. 
Phe  transverse  fracture  three-quarters  of  an  inch  lower  down  was 
ilso  complete,  and  the  fragment  thus  separated  was  divided  into  two, 
lamely,  an  anterior  and  a  posterior  fragment,  by  a  transverse  splitting; 
he  anterior  moiety  retaining  its  attachment  to  the  periosteum  below, 
md  not  being  displaced,  while  the  posterior  moiety  retained  its 
ittachment  to  the  periosteum  both  above  and  below,  and  was  pushed 
lownwards  by  the  descent  of  the  manubrium.  His  mind  was  clear, 
)at  he  had  paralysis  of  the  bladder,  and  was  breathing  with  some 
tmbarrassment.  I  had  no  difficulty  in  diagnosticating  the  dislocation 
>f  the  third  cartilage,  and  of  the  manubrium.  There  was  no  swelling 
)r  discoloration  on  the  front  of  the  chest,  but  it  was  quite  tender.  His 
lead  was  not  thrown  forward.  He  complained  of  some  soreness  on 
he  back  of  his  head.  His  general  condition  was  such  that  I  did  not 
ittempt  reduction.    The  following  day  he  expectorated  blood,  and  on 

>  BufEalo  Med.  Jonrn.,  vol.  xii.  p.  282,  Cased  of  Fractures  of  the  Sternam. 
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tbe  third  day  he  died.  The  autopsy  revealed  some  effusions  of  blood 
underneath  the  pleura,  but  uo  lesions  of  the  heart  or  lungs.  Tl 
evidence  Is  in  this  case  conclusive  that  he  struck  upon  his  back  aod 
head,  in  fact  that  it  was  a  fracture  from  counter  stroke  by  which  tbtf 
head,  neck,  and  three  or  four  upper  vertebras  were  bent  forward  with 
great  force,  thus  doubling  forward  the  top  of  the  sternum. 

Dr.  Robert  Watts,  Jr,,  of  this  city^  has  reported  a  very  similar  case, 
in  which  death  occurred  on  the  same  day.  The  fragments  of  tie 
sternum  were  not  displaced,  but  the  ribs  had  suffered  similar  lesioaa.' 

Diafjncfsis. — In  a  few  cases  the  patients  have  felt  the  bone  break  at 
the  moment  of  the  accident.  When  displacement  exists  it  may  geu^ 
rally  be  easily  recognized,  and  the  lower  fragment  will  often  be  seen 
to  move  forwards  and  backwards  at  each  inspiration  and  expiration. 
Crepitus  may  also  be  detected  in  some  of  these  examples,  but  it  is  \m 
often  present  where  no  displacement  exists.  To  determine  the  exist- 
ence of  crepitus  tbe  hand  should  be  placed  over  the  supposed  seat  of 
fracture,  while  the  patient  is  directed  to  make  forced  inspirations  aiul 
,  expirations,  or  the  ear  may  be  applied  directly  to  tbe  chest 

Emphysema  has,  also,  occasionally  been  noticed,  indicating  usually 
that  the  lungs  have  been  penetrated  by  the  broken  fragments* 

The  frequent  occurrence  of  congenital  malformations  of  the  sternuni 
should  warn  us  to  exercise  great  care  in  our  examinations,  lest  we 
mistake  these  natural  irregularities  for  fractures.  Bransby  Cooper 
mentions  a  remarkable  instance  of  malformation  of  the  xiphoid  car* 
tilage  which  he  at  first  suspected  to  be  a  fracture.  It  w^as  so  mucti 
curved  backwards  that,  as  Mr.  Cooper  thinks,  its  pressure  upoa  the 
stomach  produced  a  cunstant  disposition  to  vomit  whenever  be  had 
taken  a  full  meal,  or  had  taken  a  draught  of  water.' 

Prognosis. — ^In  simple  fracture  of  this  bone,  uncomplicated  with 
lesions  of  the  subjacent  viscera,  and  especially  when  the  fracture  is 
the  result  of  muscular  action  or  of  a  counter  stroke,  no  serious  con- 
sequences are  to  be  apprehended.  The  bone  unites  promptly  eveo 
where  it  is  found  impossible  to  bring  its  broken  edges  into  *p* 
position.  Indeed,  generally,  where  the  fragments  have  been  oBce 
completely  displaced,  although  it  is  not  difficult  to  replace  them  ©^ 
raentarily,  a  redisplacement  soon  occurs,  and  they  are  found  finally^ 
have  united  by  overlapping  j  but  no  evil  consequences  usually  result 
from  this  malpositioo.  In  nearly  all  of  the  cases  reported  in  whicK 
palpitations,  difScult  breathing,  &c.,  have  been  charged  to  the  persis' 
ence  of  the  displacement,  the  injuries  were  of  such  a  character  as 
furnish  for  these  unfortunate  results  other  and  much  more  adeq 
explanations.  In  one  instaQce  only,  already  mentioned,  serious  incol 
veniences  followed  from  a  displacement  of  the  cartilage  backwards. 

In  other  eases,  however,  where  the  fracture  is  the  result  of  a  di 
blow,  constituting  a  large  majority  of  the  whole  number,  the  progn^ 
is  often  very  grave :  a  conclusion  to  which  one  would  naturally  arri^ 
from  the  fact  already  stated,  that  the  fracture  of  the  sternum  thi 
produced,  in  itself  implies  the  applicfiition  of  great  force. 

'  Waits,  Am.  Meri.  Tiini?**,  vol.  111.  p.  55. 

*  B.  Coop«r,  Prmc.  and  Pratt,  of  Surg,,  p.  359. 
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An  abscess  occurring  in  the  anterior  mediastinum,  and  caries  or 
necrosis  of  the  bone,  are  among  the  most  common  results  of  a  blow 
delivered  directly  upon  the  sternum :  complications  which  generally 
end  sooner  or  later  in  death.  Blood  may  be  also  extensively  effused 
into  the  anterior  mediastinum. 

A  remarkable  case  of  recovery  after  gunshot  injury  of  the  sternum 
18  reported  by  the  U.  S.  Medical  Bureau : — 

Private  C.  Betts,  26th  N.  J.  Vols.,  set.  22,  was  struck  by  a  three- 
ounce  grape-shot,  May  3,  1863,  in  the  charge  upon  the  heights  at 
Fredericksburg,  Va.  The  ball  comminuted  the  sternurti,  opposite  the 
third  rib  on  the  left  side,  penetrating  the  costal  pleura.  The  patient 
removed  the  ball  from  the  wound  himself.  On  the  following  day  he 
was  admitted  to  the  hospital  of  the  second  division  of  the  sixth  corps. 
Through  the  wound  the  arch  of  the  aorta  was  distinctly  visible,  and 
its  pulsations  could  be  counted.  The  left  lung  was  collapsed ;  when 
sitting  up  there  was  but  slight  dyspnoea.  Several  fragments  of  the 
sternum  were  removed.  The  wound  soon  began  to  heal,  and  he  made 
a  complete  recovery.* 

Where  emphysema  is  present  we  may  anticipate  inflammation  of 
the  pleura  and  of  the  lungs. 

In  several  instances,  where  death  has  occurred  speedily  after  the 
injury,  the  heart  has  been  found  penetrated  and  torn  by  the  fragments. 
Sanson  and  Diipuytren  have  each  reported  one  example  of  this  kind. 
Puvemey  has  mentioned  two,  and  Samuel  Cooper  says  there  is  a 
specimen  in  the  museum  of  the  University  College,  exhibiting  a  lace- 
ration of  the  right  ventricle  of  the  heart  bv  a  portion  of  fractured 
sternum.  Watson  mentions  a  case  in  which  the  pericardium  was  torn, 
but  the  heart  was  only  contused.' 

Treatment. — When  the  fragments  are  not  displaced,  the  only  indi- 
cations of  treatment  are  to  immobilize  the  chest,  and  to  allay  the  in- 
flammation, pain,  &c.,  consequent  upon  the  injury  to  the  viscera  of  the 
chest.  The  first  of  these  indications  is  accomplished,  at  least  in  some 
degree,  by  inclosing  the  body,  from  the  armpits  down  to  the  margin 
of  the  floating  ribs  with  a  broad  cotton  or  flannel  band.  A  single 
band,  neatly  and  snugly  secured,  and  made  fast  with  pins,  is  preferable 
to,  because  it  is  more  easily  applied  than,  the  roller  which  surgeons 
have  generally  employed ;  it  is  also  much  less  liable  to  become  dis- 
arranged. It  should  be  pinned  while  the  patient  is  making  a  full 
expiration.  To  prevent  its  sliding  down,  two  strips  of  bandage  should 
be  attached  to  its  upper  margin,  and  crossed  over  the  shoulders  in  the 
form  of  suspenders. 

Generally  the  patients  prefer  the  half-sitting  posture,  with  the  head 
and  shoulders  thrown  a  little  backwards;  and  this  is  the  position 
which  will  be  most  likely  to  maintain  the  fragments  in  place,  and  also 
to  secure  immobility  to  the  external  thoracic  muscles,  while  it  leaves 
the  diaphragm  and  the  abdominal  muscles  free  to  act. 
The  second  indication  may  demand  the  use  of  the  lancet;  but  more 

»  Circniar  No.  6,  Washington,  D.  C,  Nov.  1,  1865,  p.  23. 
«  New  York  Journ.  Med.,  vol.  iii.  p.  351. 
12 
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often  it  will  be  found  necessary  to  allay  the  pain  and  dispositioo 

cough  by  the  use  of  opium. 

It^  however,  the  fragments  are  displaced,  it  is  proper  first  to  attetn 
their  reduction;  which,  as  we  have  already  intimated,  is  general^ 
more  easy  of  accomplishment  than  is  the  maintenance  of  them  in  pbw 
until  a  cure  is  effected. 

The  upper  fragment  may  be  thrown  forwards,  and  made  to 
its  position  sometimes  by  a  single  full  inspiration;  but  then  it  i 
falls  back  during  expiration;  or  it  may  be  reduced  by  straight 
the  spine  forcibly  and  at  the  same  drawing  the  shoulders  back. 

Verduo  and  Petit  proposed,  in  those  cases  in  which  it  was  foa 
impossible  to  reduce  the  fragments  by  these  simple  means,  to  ca 
down  and  lift  the  depressed  bone.     N<51aton  suggests  the  use  of  a  bla 
crotchet  introduced  through  a  narrow  incision;  and  Malgaigne 
thought  of  another  plan,  which  is,  to  penetrate  the  skin  with  a  puuc 
and  directing  it  to  the  broken  margin,  to  push  the  fragment  inUi  iH 
place,  but  which  ho  does  not  himself  regard  as  a  suggeBtion  of  mm 
value,  since  the  bone  ia  too  soft  to  afford  the  necessary  resistance; 
moreover,  this,  in  common  with  all  of  the  other  similar  meihotki 
liable,  in  some  degree,  to  the  objection  that  it  may  increase  the  te 
dency  to  caries  and  suppuration,  already  imminent.     If  reduced,  tb 
fragments  will  probably  immediately  again  become  displace^i;  an 
more  than  all,  it  still  remains  to  be  proven  conclusively,  that  the  me 
riding  of  the  fragments  is  in  itself  ever  a  cause  of  subsequent  sufTeriq 
or  even  of  inconvenience. 

When  an  abscess  has  formed  in  the  anterior  mediastinum,  aurg 
have  occasionally  recommended  the  use  of  the  trephine,     Gibson  h»' 
twice  operated  in  this  manner  at  the  Philadelphia  Ilospiial,  but  in 
each  case  the  caries  continued  to  extend,  and  the  patient  died; 
experience  which  has  inclined  him  latterly  to  discountenance  lb 
operation.* 

There  are  other  considerations  mentioned  by  Lonsdale,  wljfch  ouglj 
to  decide  us  never  to  use  the  trephine  in  these  cases.  "  For  the  synaj 
toms  denoting  the  presence  of  the  abscess,  when  completely  oon^ 
to  the  under  surface  of  the  bone,  will  be  very  uncertain ;  and 
the  matter  collects  in  large  quantities,  it  will  show  itself  at  the 
of  the  sternum,  between  the  ribs;  when  it  can  be  let  out  by  mil 
a  puncture  with  the  point  of  a  lanect,  without  the  necessity  of  remol 
ing  a  portion  of  the  bone."^  Ashhurst,  referring  to  the  same  pi)in 
remarks:  "The  fact  that  the  mediastinal  space  can  be  cut  into  witho 
injury  to  the  pleura  is  shown  by  many  cases,  among  others  by  ooff 
which  came  under  my  own  observation.*** 

We  have  already  said  that  a  separation  of  the  first  from  the  aecon 
piece  of  the  sternum,  occurring  before  ossific  union  had  taken  pli 
might  with  some  propriety  be  regarded  as  a  diastasis,  or  aa  a 
location  even.     Maisonncuve,  Vidal  (de  Casis),  Malgaigne.  and 
French  surgeons  speak  of  it  as  a  dislocation,  and  Vidal  has  colli 

1  rmiion,  lostUittes  and  Practice  of  Snrgery,  voL  i.  p.  269, 

»  Lonsdmb,  FraoUcal  Treatise  on  FracLures,  London,  1838,  p,  242. 

>  Ashharalf  Am.  Joam.  M«d*  Sol.,  Jan.  and  (>ot.  IM%, 
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I  five  examples,  in  all  of  which  the  lower  bone  occupied  a  position  in 
f  front  of  the  upper.  Malgaigne  enumerates  ten  examples.  The  points 
i  of  diflference  between  the  dislocation  and  the  true  fracture  are  too 
{•  small,  however,  to  demand  of  us  especial  attention. 

k' 
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CHAPTEE   XVII- 

PBACTURES  OF  THE  RIBS  AND  THEIR    CARTILAGES. 
§  1.  Fractures  of  the  Ribs. 


Fractubes  of  the  ribs,  observed  more  often  than  fractures  of  the 
sternum,  are  rare  as  compared  with  fractures  of  other  long  bones. 

In  my  records,  not  including  fractures  from  gunshot  injuries,  only 
twenty -three  patients  are  reported  as  having  had  broken  ribs ;  but  as 
in  several  of  the  cases  two  or  more  ribs  were  broken  at  the  same  time, 
the  total  number  of  fractures  is  about  fifty-six.  If,  however,  I  had 
always  accepted  the  diagnosis  made  by  other  surgeons,  the  number 
would  have  been  much  greater,  since  I  have  been  repeatedly  assured 

Fihat  the  ribs  were  broken  where,  upon  the  most  rigid  examination,  no 
evidence,  beyond  the  existence  of  a  severe  pain  and  of  difficult  res- 
l    piration,  has  been  presented  to  me. 

^  Eiiohgy, — ^The  force  requisite  to  break  the  ribs  is  scarcely  less  than 
i  what  is  requisite  to  break  the  sternum ;  and  in  childhood  and  infancy 
it  is  sometimes  almost  impossible  to  break  them,  so  that  children  and 
,  even  adults  are  often  crushed  and  killed  outright,  where,  although  the 
pressure  has  been  directly  upon  the  thorax,  the  ribs  have  resumed 
their  positions,  and-  have  been  found  not  to  be  broken.  I  have  met 
with  several  examples  of  this  kind. 

In  old  age,  the  cartilages  ossify  and  the  ribs  themselves  suffer  a 
gradual  atrophy,  which  renders  them  much  more  liable  to  break. 

The  most  common  causes  are  direct  blows,  of  very  great  force,  in 
consequence  of  which  sometimes  the  fragments  are  not  only  broken, 
but  more  or  less  forced  inwards ;  occasionally  they  are  the  result  of 
oounter-strokes,  and  then  the  fragments,  if  they  deviate  at  all  from 
their  natural  position,  are  salient  outwards ;  a  species  of  fracture  which 
I  have  not  met  with  so  often. 

Malgaigne  has  collected  eight  examples  of  fractures  of  the  ribs  pro- 
duced bv  muscular  action,  by  the  beating  of  the  heart,  &c.,  all  of  which 
occurrea  upon  the  left  side.  It  is  believed,  however,  that  in  all  of 
these  cases  the  ribs  had  previously  become  atrophied,  and  perhaps 
undergone  other  changes  in  their  structure,  rendering  them  liable  to 
fracture  from  the  action  of  trivial  causes. 

Pathology,  Seai^  ^c— The  fourth,  fifth,  sixth,  and  seventh  ribs  are 
most  liable  to  be  broken;  the  upper  ribs,  and  especially  the  first  rib. 
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being  so  well  protected  in  various  ways  as  to  greatly  diminish  their 
liability,  while  the  loose  and  floating  condition  of  tlie  last  two  ribs 
gives  thern  an  al  most  complete  exemption. 

In  my  own  cases  I  have  found  the  first,  second,  and  third  ribs  each 
broken  four  times;  the  fourth^  six  times;  the  fifth,  eleven  times;  the 
sixth,  twelve  times;  the  seventh,  eight  times;  the  eighth,  niuth,  and 
tenth,  twice  each* 

Twenty-one  were  broken  through  their  anterior  thirda,genera"r.it 
or  near  the  junction  of  the  cartilages  with  the  ribs ;  nine  through  -i  ' 
middle  thirds ;  and  nineteen  through  their  posterior  thirds.  MU* 
gaigne  has  noticed^  also,  contrary  to  the  general  ^pinion  of  sargeooi 
that  the  ribs  are  most  often  broken  in  their  anterior  thirdijp  whelhar 
the  cause  has  been  a  direct  or  a  counter  blow. 

The  direction  of  the  fracture  is  generally  tranverse  or  slightljroV 
lique;  sometimes  it  is  quite  oblique.  It  is  often  compound;  aadifl 
a  tew  instances  I  have  found  it  comminuted  or  multiple.  Where  tkc 
fracture  is  compound,  it  is  rendered  so  generally  by  the  fragments  hat- 
ing penetrated  the  lungs,  and  not  by  a  tegumeotary  wouna.  In  ofilj 
eleven  of  the  twenty- three  cases  seen  by  me,  has  the  fracture  beea 
uncomplicated  with  fractures  or  dislocations  of  other  bones. 

Displacement  cannot  occur  in  the  direction  of  the  axis  of  tbebw 
unless  several  ribs  are  broken  at  the  same  lime.  The  fragmcDts  wt 
therefore  either  not  at  all  displaced,  or  they  fall  inwards  to  wan!  the 
cavity  of  the  chest,  or  outwards,  or  very  slightly  downwards,  in  tbc 
direction  of  the  intercostal  spaces*  Sometimes  the  rib  naoves  a  littfe 
upon  its  own  axis. 

Prognosis. — Death  occurs  sooner  or  later  in  a  pretty  large  propor- 
tion of  the  cases  in  which  the  ribs  have  been  broken;  yet  not  often 
as  a  direct  consequence  of  the  fracture,  but  only  aa  a  re-snlt  of  iht 
injury  inflicted  upon  t!ie  viscera  of  the  chest,  or  of  other  injaricsT^ 
ceived  at  the  same  moment  The  violent  compression  of  the  heart 
and  lungs  has  frequently  produced  death,  and  sometimes,  as  I  haw 
more  than  once  seen,  almost  immediately;  or  the  patienta  have  soe* 
cumbed  at  a  later  period  to  acute  pneumonitis, 

Lonsdale  saw  a  case  in  which  the  body  of  a  man  having  been  tn- 
versed  by  the  wheel  of  a  wagon,  eight  ribs  were  broken,  and  dcith 
having  followed  almost  immediatel3%  the  autopsy  disclosed  a  rent  i« 
the  left  auricle  of  the  heart,  produced  by  one  of  the  broken  ribs.^— 
South  says  there  is  such  a  specimen  in  St.  Thomas's  Hospital.* 

Dupuytren  reports  a  ^^imilarcase.  The  same  surgeon  has  also  seen 
eeveral  deaths  produced  by  the  emphysema^  independent  of  the  frafr 
turc,  two  of  which  are  particularly  described  in  his  Clinical  Lecture.' 
Amesbury  has  .seen  a  case  of  death  from  rupture  of  the  intereosul 
artery,  where  there  was  no  injury  of  the  lungs.* 

In  several  instances  observed  by  nic,  patients  have  sufiered  from 
pains  in  the  side,  occasionally  from  cough,  &c.,  after  the  lapse    ' 
or  more  years,  and  I  suspect  it  is  no  uncommon  thing  for  the^e  in 


'  Lonsdale  on  Fractnrei^*  p.  258. 
>  Uupaylieu,  op.  cH.,  p.  79. 


'  rhdinn^s  Sargery,  hj  South.  vn\,  \,  p.  505. 
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Lil  some  such  permanent  disability,  but  which  is  a  consequence 
of  the  injury  to  the  viscera  of  the  chest  than  of  any  condition 
broken  ribs  themselves. 

general,  simple  fractures  of  the  ribs  unite  in  from  twenty -five  to 
days.  Malgaigne  has  seen  one  case  of  nonunion ;  Huguier  met 
nother  upon  the  cadaver,  in  which  a  complete  false  joint  existed, 
led  with  a  capsule  and  lined  with  synovial  membrane  ;^  Eve,  of 
ille,  Tenn.,  saw  a  case  of  non-union  occasioned,  probably,  by  a 
or  necrosis  of  the  bone,  since  it  was  accompanied  with  a  dis- 
>  of  matter,  and  in  which  a  removal  of  the  ends  of  the  fragments 
d  promptly  in  a  cure  of  the  sinus  f  and  Samuel  Cooper  says 
is  a  specimen  in  the  Museum  of  the  University  College,  of  a 
re  of  six  ribs,  where  the  fragments  are  only  connected  by  a 
3  or  ligamentous  tissue.' 
1  union  generally  occurs  with  only  a  slight  degree  of  displace- 

3r  the  union  is  completed,  even  where  there  is  fio  displacement, 
ain  amount  of  ensheathing  callus  may  generally  be  felt  at  the 
>f  fracture.  Of  five  cases  which  I  have  carefully  examined  after 
jry,  in  only  one  instance  was  I  unable  to  detect  any  irregularity 
I  point.  I  have  in  my  cabinet  nine  specimens  of  fractured  ribs, 
r  of  which  the  ensheathing  callus  is  completely  formed,  but  the 
entsare  in  perfect  apposition:  in  one,  apposition  is  preserved,  but 
is  no  ensheathing 

;  and  the  remain-  P>g'  38. 

lur,  all  occurring 
e  same  person, 
ited  with  displace- 
but  without  a  pro- 
isheathing  callus. 
some  specimens  I 
bserved  sharp  spi- 
in  others  broader 
,  of  bone  extend- 
ong  the  course  of 
itercostal  muscles 

one    rib    to    the 

forming  a  species  of  anchylosis  between  their  adjacent  margins. 
nptomatology. — Acute  pain,  referred  especially  to  the  point  of 
re,  sometimes  producing  great  embarrassment  in  the  respiration, 
repitus,  are  the  most  common  indications  of  a  fracture.  The  pain 
nfibarrassed  respiration  are,  however,  far  from  being  diagnostic, 
they  are  often  present  in  an  equal  degree  when  the  walls  of  the 
have  only  been  severely  contused. 

3  crepitus,  also,  is  often  difi&cult  to  detect,  owing  to  the  thickness 
5  muscular  coverings,  or  to  the  amount  of  fat  upon  the  body,  or 
i  fracture  having  occurred  perhaps  directly  underneath  the  mam- 
1  the  female.    In  three  instances,  where  the  presence  of  emphy- 


Fr&etnred  ribs  Joined  to  each  other  by  oueoas  matter. 
Dr.  Orosa**  cabiaet.) 


(Prom 


ilgaigne,  op.  oit.,  p.  435. 
Cooper's  Sarg.,  vol.  U.  p.  321. 


«  Eve,  N.  Y.  Journ.  Med.,  vol.  xv.  p.  13G. 
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case  of  a  man  aged  sixty-niDe,  of  intemperate  habits,  who,  in  addition  tD 
a  frrtcture  of  one  of  his  ribs,  had  also  a  dislocation  of  the  outer  eodcrf 
the  clavicle.  The  emphysema  commenced  immediately  aud  reached 
its  acme  on  the  twenty-second  day.  At  this  time  it  had  extended  orcr 
his  whole  body;  his  eyes  were  closed  and  he  breathed  with  graX 
difficulty;  but  on  the  forty-fifth  day,  the  emphysema  bad  eotircW 
disappeared,  and  he  was  dismissed  cured.  The  treatment  consisted 
chiefly  in  the  free  internal  use  of  stimulants,  aod  in  the  applicatioa  of 
bandages ;  but  the  bandages  soon  became  disarranged,  ana  after  a  fer 
days  they  were  entirely  laid  aside.^ 

In  the  case  of  my  own  patient,  where  the  emphysema  was  almosJ 
equally  extensive,  the  patieot  recovered  after  a  few  weeks,  under  tic 
use  of  a  simple  diet,  and  without  any  special  medication  whatever. 


§  2,  FaACTCREa  of  the  Cabtilages  of  the  Ribs. 

Boyer  was  incorrect  when  he  said  that  the  cartilages  of  the  rihi 
could  not  be  broken  until  they  were  ossified.  They  are  often  brt^k^ri 
when  there  is  no  ossification,  at  the  same  time  that  the  ribs  ibemsel**.^- 
are  broken.  Sometimes  they  are  broken  alone.  Not  un&eqoi 
also,  the  separation  takes  place  at  the  precise  point  of  junction  be' 
the  two, 

Fyper  relates  a  case  in  which  the  sternum  was  broken  in  a 
aged  twenty-five  years,  and  also  the  cartilages  of  the  sixth,  seveall 
and  eighth  ribs  of  the  right  side,  as  was  proven  by  the  autopsy,  yet 
the  cartilages  were  not  ossified.  The  vena  cava  ascendens  was  al^o 
ruptured  by  the  force  of  the  compression.'  The  reader  is  referreil 
also  to  my  own  and  Dr.  Watts'  cases  reported  in  the  chapter  on  Frac* 
tures  of  the  Sternum* 

Eiiologt/. — The  causes  are  the  same  as  those  which  produce  fractures 
of  the  ribs,  yet  it  is  generally  understood  that  it  will  require  greater 
force,  and  that  consequently  the  injury  dooe  to  the  viscera  of  the 
thorax  will  be  more  complicated  and  intense. 

In  the  reports  of  the  Massachusetts  General  Hospital,  an  account  m 
given  of  the  case  of  a  man  aged  thirty,  who  was  crushed  by  the  fiJl 
of  a  heavy  weight  upon  his  body,  and  who  died  after  about  sLxty 
hours.  An  examination  after  death  revealed  a  fracture  of  the  car- 
tilages of  the  third  and  fourth  ribs,  with  a  laceration  of  tbe  intercostal 
muscles  to  such  an  extent  that  a  hernia  of  the  lungs  had  occurred  *i 
this  point.  This  hernia  had  been  discovered  and  recognized  by  Dr. 
Warren,  soon  after  the  accident  occurred;  the  protrusion  being  at 
that  time  as  large  as  the  clenched  fist  and  regularly  rising  and  falling 
with  each  movement  of  respiration.  It  was  accompanied,  also,  with  i 
mo  rl  e  rate  e m  ph  y  se  ra a. 

Pathology. ~^\iQ  fracture  is  clean  and  vertical,  or  transverse;  never 
irregular  or  oblique.    The  direction  of  the  displacement  varies  as  ift 

'  Boston  M&d,  ami  Surg.  Jonm.,  toU  liL  p.  316. 

*  Kaiikiiig'a  Abstract,  vol,  L  p.  147|  from  tbe  Lancet,  OcL  1S44. 
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frmotures  of  the  ribs,  but  the  anterior  or  sternal  fragment  is  generally 
found  in  front  of  the  posterior  or  spinal. 

Union  takes  place  in  these  fractures,  not  through  the  medium  of 
Oftrtilage,  but  of  bone.  Sometimes  the  new  bone  being  deposited  only 
between  the  ends  of  the  fragments,  in  the  form  of  a  thin  plate,  and  at 
other  times  it  is  formed  around  the  fragments  as  well  as  between 
them.  The  latter  of  th^e  two  processes  has  been  most  frequently 
obeerved.  The  ensheating  callus  appears  to  be  supplied  by  the  peri- 
eihondrium,  while  the  experiments  of  Dr.  Eedfern  render  it  probable 
that  the  intermediate  callus  may  result  from  a  conversation  or  trans- 
formation of  the  adjacent  cartilaginous  surfaces.  Paget  remarks,  also, 
that  the  ossification  extends  to  the  parts  of  the  cartilage  immediately 
adjacent  to  the  fracture. 

I  have  seen  one  example,  in  the  person  of  Hiram  Leech,  set.  88, 
which,  after  the  expiration  of  more  than  one  year,  ])ad  not  united. 
The  fracture  had  occurred  in  the  united  cartilages  of  the  tenth  and 
eleventh  ribs.  The  posterior  fragment  overlapped  the  anterior,  and 
they  played  freely  upon  each  other  at  each  act  of  inspiration  aivd 
expiration. 

1  do  not  know  that  any  observations  have  been  made  upon  the 
xepair  of  these  cartilages  in  very  early  life,  and  it  is  possible  that  the 
process  may  differ  from  this  which  has  been  described  as  it  has  been 
observed  in  the  adult. 

Treatment. — The  treatment  need  not  differ  from  that  already  recom- 
mended for  fractured  ribs. 


CHAPTER    XVIII. 

FRACTURES    OF   THE    CLAVICLE. 

For  the  sake  of  convenience,  I  shall  divide  fractures  of  the  clavicle 
into  those  occurring  through  the  inner,  middle,  and  outer  thirds.  By 
the  "  outer  third"  is  meant  all  that  portion  of  the  clavicle  included 
between  its  scapular  extremity  and  the  internal  margin  of  the  conoid 
ligament.  The  remaining  portion  is  intended  to  be  divided  equally 
into  two  separate  thirds.  The  peculiarities  of  these  several  portions, 
in  respect  to  anatomical  relations,  liability  to  fracture,  results,  etc.,  will 
explain  the  propriety  of  the  divisions. 

Causes. — If  we  except  gunshot  fractures,  the  clavicle  is  broken,  in 
a  large  majority  of  cases,  by  a  counter  stroke,  such  as  a  fall,  or  a  blow 
upon  the  extremity  of  the  shoulder. 

'Occasionally  it  is  broken  by  a  direct  stroke,  as  when  a  blow  aimed 
at  the  head  is  received  upon  the  shoulder ;  it  is  broken  sometimes  by 
the  recoil  of  an  overloaded  gun,  especially  when  the  person  lies  upon 
the  ground  with  the  butt  of  the  gun  resting  against  the  clavicle. 

Gibson  has  seen  a  case  in  which  it  was  broken  in  a  child  at  birth, 
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by  an  ignorant  midwife  pulling  at  the  arm,*  and  Dr.  Atkinson  has  re- 
ported an  example  of  intra-uterine  fracture  of  the  clavicle.' 

I  have  once  seen  the  clavicle  broken  by  muscular  action  alone.  A 
large,  well-built  and  healthy  man,  aged  thirty-seven.  standing  nfm 
the  ground,  attempted  to  secure  the  braces  of  his  carriage  top  with  \m 
right  arm,  when  he  felt  a  sudden  snap,  as  if  something  about  L* 
shoulder  had  given  way.  He  did  not,  however,  suspect  the  nature  of 
the  injury,  and  did  not  consult  any  surgeon  until  eight  days  after,  11 
which  time  I  found  the  right  clavicle  broken  near  its  centre,  tci 
rather  nearer  the  sternal  than  scapular  extremity.  The  fmgiDecti 
were  but  slightly,  if  at  all  displaced,  but  motion  and  erepitns  at  ite 
point  of  fracture  were  distinct.  The  usual  node-like  swelliag  vm 
also  present,  indicating  the  existence  of  a  considerable  amount  of  en- 
sheathing  callus.  He  had  been  unable  to  raise  the  arm  to  a  ri^-' 
angle  with  the  body  since  it  was  broken,  but  he  had  sufiered  no  oibci 
inconvenience  from  it. 

A  similar  case  is  reported  in  the  number  for  January,  1843,  of  tk 
American  Journal  of  Medical  Sciences^  copied  from  the  Revista  Hf£A 
The  subject  of  this  case  was  a  colonel  of  cavalry,  about  sixty  yenftof 
age.  In  mounting  his  horse,  he  experienced  a  sensation  as  if  9oro»- 
thing  had  broken,  followed  by  acute  pain  in  his  left  shoulder,  and  on 
examination,  it  was  found  that  the  clavicle  was  fractured  in  the  mid- 
dle. Tiie  health  of  this  gentleman  had  been  impaired,  it  is  further 
stated,  by  repeated  attacks  of  syphilis. 

Malgaigoe  has  recorded  three  other  examples  of  fracture  of  ti* 
bone  from  muscular  action;  and  Parker  saw  a  case  which  was  prt*- 
duced  by  striking  at  a  dog  with  a  whip;  the  bone  had  been  previously 
somewhat  diseased,  yet  it  united  favorably/ 

Of  these  six  cases,  five  occurred  on  the  right  side,  and  always  t^-ir 
the  middle  of  the  bone,  if  we  except  one  case  reported  by  Malg;ti^:ie, 
in  which  the  point  of  fracture  is  not  mentioned.  In  neither  cas**  ^ii! 
the  fragments  become  displaced,  only  as  they  were  found,  in  sonni'^ 
the  examples,  inclined  slightly  forwards. 

Palhihgy, — It  has  already  been  observed,  in  speaking  of  partial 
fractures,  that  this  bone  suffers  an  incomplete  fracture  more  often 
than  any  other,  and  that  in  such  cases^  the  lesion  occurs  generallv  m 
the  middle  third,  or  rather  to  the  sternal  side  of  the  centre,  and  in  ft 
direction  nearly  or  quite  transverse.  They  are  not  usually  aocom* 
panied  with  much  displacement,  but  if  a  displacement  exists^  it  is  I 
slight  forward  inclination  of  the  fragments. 

Fractures  which  are  complete  occur  mostly  after  the  bones  bavi 
become  firm  and  unyielding.  They  are  also  generally  oblique,  eddOT 
comminuted,  still  more  rarely  compound.  The  point  of  the  clavicle 
at  wliich  a  complete  fracture  usually  occurs,  is  at  or  near  the  outer 
end  of  the  middle  third,  and  a  little  to  the  sternal  side  of  the  coraoo 
clavicular  ligaments,  near  where  the  trapezius  and  deltoid  cease  tbeir 
attachments.     It  might  be  more  exact  to  say,  that  the  fracture  exlcoiis 

>  aihflon,  PriricipUft  of  Sar..  sixth  ei.,  vol.  1.  p.  272. 
«  Atkinson.  BrwL  M*«d.  an  I  Surj^,  Journ.,  Jul/  25,  1800* 
•  Paiker,  iN.  Y>  Jouru.  Med.,  Jaly,  1S52. 
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Im  this  point  downwards  and  inwards,  toward  the  MerDum«  em- 
Bing  one  inch  or  less  of  its  entire  length.    In  some  Cises  tbe  obli^ 
my  is  greater^  and  tbe  amount  of  bone  mTolred  is  mtich  more 
eiderable. 
Thy  the  bone  should  break  more  frequently  at  ihii  poin^  ^"P^ 

in  tbe  adult  and  in  the  male,  it  is  not  diffieolt  to  i 
( smaller  here  than  elsewhere,  and  leas  supported  by  i 

atous  attachments.  At  this  pointy  also,  tbe  axis  of  Ae^  hmB 
IK^sis  pretty  abruptly  to  curve  forwnrdd,  and  more  abntptlT  IB  tke 
dolt  afld  male,  than  in  the  child  and  female.  Wben.  tbefwfl^  tfe 
ifl  broken,  as  it  usually  is,  by  a  couoter-Mroke,  the  fiifW  €# 
r,  oonreyed  from  the  shoulder  through  the  outer  portion  of  tW 
,  m  aoddeiily  arrested,  and  expends  itself  upon  the  poisi  wktm 
'leetioii  of  the  axis  is  changed. 

L  leeord  of  one  hundred  and  five  fractures,  io^edtaff  ptrliil  mt 

,  and  not  including  gunshot  fractures,  ^gtEty-^JpilhOTee^ 

rh  the  middle  third; 


bihe  exception  of  tbe  partial 
,  the  fracture  has  in  nearly 
iDsf  ihe  caaes  taken  place  near  tlie 
dUbt ead  of  this  third.  Four  ha¥e 
Ihroiagh  the  inner  third, 
wliieh  were  within  one 
nam;  and  thirteen 
ST  third. 
I  practical  analysis  can  be 
apon  the  point  of 
k  refieraioe  to  its  cauje ; 
■eter,  bnt  once^  seen  a 
( of  this  bone  pro> 
hy  a  ooonter-stroke, 
the  oaier  end 
cthmL 
fiaeture  is  at  this 
I  asT  poftioQ  of  the  mid- 
fe  diieetioD  oi  the  dia- 
aJaaoal  oniformly  the 
■teriujil  fragment  is 
by  the  aotioo  of  the 
fUM  of  the  ateracH 
id  moscle.  notwith- 
BHiaDee  of  the  rfaooi- 
,  aad  the  sabdaTiam 
is  dragged  < 
ed  actio 

s;  bj  the  ac 
r,  aod  perbpil 
bodj.r 


r\^m. 


"1 


^ 
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ocromkl  end  of  the  fragment,  witb  Ibe  shouMer,  is  drawn  forwsrd*; 
the  sternal  end  of  tlie  same  ft^roent  being  raiber  displaced  baekwird^ 
and  at  the  same  ttme  reattng  at  a  point  aomewbal  elevated  aboire  tk 
acromial  eod. 

Besault  has  recorded  one  example  of  an  overlapping  by  the  elen» 
tion  of  the  acromial  fragment  OTer  the  sternal  ;>  and  Bicbat  reniArk^ 
that  Hippocrates  speaks  of  the  phenomenon  as  a  tbing  irhicb  vu 
funiliar  to  him.  Sjme  has  mentioned  a  case  of  this  kind  vfaicli  kc 
bad  seen.'  Ga^retin,  Malgaigne,^  and  Stephen  Snaitb,  have  each  ttr 
ported  an  example.^  In  Stephen  Smith's  case^  the  fracture  occurrd 
in  a  man  thirtjeight  years  old.  The  bone  was  broken  tbroogli  the 
outer  third,  and  transversely.  He  was  treated  at  the  Bellevoe  Urn- 
pital,  but  the  ovef lapping,  to  the  extent  of  one  inch,  remained  after  tk 
cnre  was  completed. 

In  nearly  all  the  cases  of  oblique  fractures  occurring  throoghtin 
middle  third,  there  follows  immediately  an  overlapping,  varvingfroo 
one-quarter  of  an  inch  to  an  inch,  aud  sometimea^  tfiougb  v*- 
exceeding  this.     There  is  a  specimen  in  the  Dupnyiren  M 
which  the  shortening  equals  one-third  of  its  entire  lengtb. 

Transverse  fractures^  wherever  they  may  oocur»  are  not  so  oonsi^Dt^j 
found  displaced,  at  least  in  the  direction  of  the  axis  of  the  bone^astiie 
following  examples  will  illustrate  :^ 

An  old  lady,  aged  eighty  years,  fell  down  a  flight  of  stairs^  bretk* 
ing  the  right  clavicle  transversely,  about  one  inch  from  the  stennna 
I  saw  her,  with  Dr.  Trowbridge,  on  the  day  following  the  accideoi 
Motion  and  crepitus  were  distinct,  but  there  was  scarcely  any  dis' 
placement.  No  dressings  were  applied,  but  she  was  directed  to  keep 
quiet  in  bed,  and  upon  her  back.  In  the  usual  time  the  fragmcntt 
had  united,  without  deformity, 

A  man,  about  forty  years  old,  fell  backwards  from  a  wagon,  break- 
ing  the  collar  bone  near  the  middle.  The  fragments  were  mo^abk 
but  not  displaced.  He  was  treated  successfully  and  without  anv  rt- 
suiting  deformity,  by  simple  confinement  in  the  recumbent  p- 
during  a  few  days,  and  after  this  by  suspending  the  arm  in  a  ^ii'^if 
while  he  was  permitted  to  walk  about. 

A  young  man,  aged  twenty-six,  fell  while  wrestling  and  broke  tht 
clavicle  at  the  outer  end  of  the  middle  third.  There  was  some  &* 
placement  at  first,  but  the  fragments  being  reduced,  were  found  t 

Eort  themselves.     A  cross,  secured  with  straps,  was  applied  U>  v;  - 
ack,  and  on  the  twenty-eighth  day  the  union  was  complete,  and  with- 
out deformity. 

A  child,  aged  three  years,  fell  about  six  feet,  striking  npon  hii 
shoulder.  He  was  sent  to  me  on  the  same  day,  by  Dr.  G.  BurwelL 
I  found  the  left  clavicle  broken  off  completely,  about  one  inch  from  itt 
scapular  end.  Crepitus  and  motion  were  distinct,  but  the  fragmeoL* 
were  not  displaced.  The  arm  was  placed  in  a  sling,  and  on  the  seveaih 
day  both  motion  and  crepitus  had  ceased.  The  cure  was  accomplisheJ 
"ithout  any  degree  of  displacement. 


1  DatauHon  Fruc  op.  gU.,  p. 


16. 


>  Ainer.  Jotirn.  Med,  Scl..  vol.  xrii.  p. 
»  N.  Y.  Joiiru,  of  Mtid.,  May,  1837, 
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The  example  of  a  fracture  from  muscular  action,  already  mentioned 
■i-m  having  bcSen  seen  by  me,  was  also  probably  transverse,  and  union 
Khma  occurred  without  treatment  and  without  displacement. 

Stephen  Smith,  of  New  York,  has  met  with  two  examples  of  trans- 
irerse  fractures  without  displacement,  in  a  hospital  record  of  eleven 
.^Mfles.  Bichat  says  Desault  has  frequently  observed  the  same,  it 
:^Ting  been  seen  three  times  at  Hdtel  Dieu,  in  the  c6urse  of  the  year 
:  1787.^  Desault  thinks,  also,  that  sometimes  the  fracture,  taking  place 
obliquely  upwards  and  inwards,  the  usual  form  of  displacement  is 
•  prevented,  and  apposition  is  preserved. 

If  the  fracture  is  near  the  sternum,  and  within  the  fibres  of  the 

)  eoeto-clavicular  ligaments,  as  in  the. case  of  the  old  lady  just  cited,  the 

dbplacement  is  inconsiderable.    I  have  seen  one  other  similar  case  in 

im  adult  also.    Lonsdale  mentions  a  case  in  a  child,  three  years  old, 

i  which  came  under  his  observation  in  Middlesex  Hospital,'  which  he 

4.  T€garded  as  a  separation  of  the  epiphysis ;  this  bone,  however,  has  no 

.  epiph]^sis,  properly  speaking,  being  formed  entire  from  a  single  point 

;  of  ossification.    Malgaigne  mentions  two  other  examples,  in  one  of 

which  the  fracture  was  so  near  the  sternum  that  it  was  difficult  to  say 

:  whether  it  was  not  a  partial  dislocation.    The  displacement  was  only 

^'trivial.*    But  the  onlv  two  specimens  contained  in  the  Dupuytren 

:  Museum  offer  a  considerable  displacement,  and  in  both  the  external 

\  fragment  is  thrown  downwards  and  forwards. 

March  22,  1865,  T  presented  to  the  New  York  Pathological  Society 

a  similar  case,  obtained  from  a  patient  in  Bellevue  Hospital.    The 

man  from  whom  this  specimen  was  taken,  was  forty-five  years  old,  and 

^  the  fracture,  occasioned  by  a  fall  upon  the  shoulder,  extended  from  the 

I  gtemo-clavicular  articulation  upwards  and  outwards  one  inch  and  a  half. 

The  fragments  were  overlapped  three-quarters  of  an  inch,  and  were 

-   firmly  united.    The  character  of  the  accident  was  not  recognized 

until  after  death.    The  specimen  is  now  in  the  museum  of  the  Bellevue 

Hospital. 

W  ith  regard  to  the  amount  of  displacement  usually  attendant  upon 
fractures  near  the  outer  end  of  the  bone,  surgical  writers  have  gene- 
rally united  in  declaring  that  it  was  in  a  majority  of  cases  very  incon- 
siderable, while  some  have  even  affirmed  that  there  would  be  U)und  no 
^  displacement  whatever ;  neither  of  which  opinions,  according  to  the 
observations  of  Robert  Smith,  of  Dublin,  is  strictly  correct.  He  has 
examined  eight  specimens  of  fracture  of  the  outer  extremity  of  the 
clavicle,  contained  in  the  museum  of  the  Richmond  Hospital  School 
of  Medicine;  three  of  which  were  broken  between  the  conoid  and 
trapezoid  ligaments,  and  are  united  with  very  little  displacement, 
while  the  remaining  five,  broken  beyond  the  trapezoid  ligament  pre- 
sent a  very  marked  deformity. 

The  following  is  a  summary  of  the  conclusions  to  which  he  has 
arrived:— 

"When  the  clavicle  is  broken  between  the  two  fasciculi  of  the 

'  T^eFinlt  on  Fractures,  op.  oH.,  p.  15.  *  Lonsdale  on  Fractures,  p.  206. 

*  Malgaigne,  op.  oit.,  p.  491. 
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coraco  clavicular  ligament,  tliere  is  seldom  any  displacement  of  orJ^ff 
fragment,  and  alwaya  mucli  less  than  in  fracture  of  any  otbtr  i  ^ 
of  the  bone.     When  displacement  does  occur,  it  is  naually  lui  i:. ' 
a  alight  alteration  in  the  direction  of  the  bone,  by  which  the  nwii 
convexity  of  this  portion  of  the  clavicle  is  increased. 

"  The  explanation  of  which  facts  is  found  in  the  attachmeTitg  o^ tte 
ligaments  from  below  to  the  two  fragments;  and,  in  the  action  of  «i* 
trapezius  from  above,  by  which  they  are  antagonized. 

*'  But  the  case  is  very  different  when  the  bone  is  broken  extercUio 
the  trapezoid  ligament     Here  the  coraco-clavicular  ligameii^*  ^"^^ 
have  no  direct  influence  upon  the  outer  fragment,  which  id  i 
now  partly  by  muscular  action,  and  [ 
the  weight  of  the  arm,  the  eternal  e:. 
outer  fragment  being  drawn  upward^ 
clavicular  portion  of  the  trapezius,  v.^h. 
the  action  of  the  muscles  passing  from  theowA 
the  entire  outer  fragment  is  drawn  forw^^^^^'^ 
inwards,  so  as  to  bring  sometimes  ita  hn 
face  into  contact  with  the  anterior 
inner  fragment,  and  placing  it  r 
angles  with  this  fragment,  id  whi* 
generally  united.     The  displacement  in  this  direction,ru...^.       .  |^ 
degree  of  overlapping,  explains  also  the  shortening  which  ^^     .^ 
all  of  these  cases,  varying  lo  the  different  specimens  from  bait  a^ 
to  one  inch,  and  averaging  about  three-quarters  of  an  inch:         ^ 
Such  are  the  views  of  Mr.  Smith,  and  I  see  no  reason  to  w 


Fig*  40. 


Ftftoltm  onuyeof  tn{>«toId 


In  my  own  experience,  a  f^"^^*"*??^  ' 

sec 
J* 
no  displacement.     Two  recent  cases  were  displaced  each  ooe-q^i*'"^ 


question  their  correctness, 

ring  in  a  child  three  years  old,  within  one  inch  of  the  acroa.-- 
probably  between  the  ligaments,  was  never  displaced  at  all;  *^^ 
occurring  somewhere  in  the  outer  third,  presented,  after  d^^^J^^^ 


of  an  inch,  and  one  old  case,  half  an  inch;  these  three  latter 
occurred  in  adults,  and  always  wHthin  an  inch  of  the  acronii 
the  bone.     In  one  of  these  last  examples,  the  inner  frag' 
ratiier  behind  than  above  the  outer  fragment. 

But  it  would  be  unsafe  to  draw  conclusions  from  an  expcri«^ 
which  is  confined  entirely  to  living  examples,  and  in  which  noi^ 
tions  have  been  made,  Ui  verify  the  exact  point  of  fracture,  or  tw 
precise  amount  and  character  of  the  displacement  So  far  as  tlie/ 1^' 
however,  they  seem  to  me  to  confirm  the  general  correctoess  oT  to* 
observauons  made  by  Robert  Smith.  t 

It  ha^  happened  to  me  only  six  times  to  meet  with  a  commits ff 
fracture  ot  the  clavicle,  except  in  cases  of  gunshot  injuries,  all  orwhicj 
fractures  occurred  through  some  portion  of  the  middle  ibid  cf  ^ 
bone;  the  mtercepted  fragments  being  from  one  inch  to  one  inch »p; 
a  half  in  length,  and  lying  obliquely,  or,  as  in  one  case  ohser^  ^ 
me  at  nearly  a  right  angle  with  the  main  fragments. 

I  have  never  aeeo  a  compound  fracture  of  this  tone,  except  as  thj 

mu  oi^  a  iDjury.  although,  in  many  cases,  the  sharp  pof 

^^urc  has  seemed  just  ready  to  penetrate  the  sK^ 


re.iiuh 
of  an  obi  i 
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mi 


a  counter  stroke,  we  must  look  to  the  top  or  poiDt  of  the  shcwiUflrfr 
the  signs  of  a  contusion. 

The  patient  also  experiences  pain  when  an  attempt  is  ma«ie  ion0 
the  arm  at  a  right  angle  with  the  body,  and  especially  in  atiemp^ 
to  carry  the  arm  across  the  body,  by  which  the  ends  of  the  or 
clavicle  are  driven  into  the  flesh.     In  two  cases  (Cases  19  and    ^ 
ray  Report  on  Deformities)  of  oblique  fracture,  accompanied  wiiVi*^ 
placement,  occurring  in  the  middle  third  of  the  bone,  I  have  pa 
larly  noticed  that  the  patients  could  easily  lifl  the  hands  to  ite 
and  in  one  of  these  cases  the  patient,  a  boy,  fourteen  years  old,     ^ 
his  arm  perpendicukrly  over  bis  head.   Such  exceptions  are  nc^ 
uncommon. 

Crepitus  can  be  detected  sometimes  by  simply  pressing  do^       ^^ 
sternal  fragment  but  it  is  almost  always  present  when  we  dr^g^  ^^^ 
shoulders  forcibly  back,  so  as  to  bring  the  broken  firagmeuts  intu^^" 
perfect  contact  ^^^^^t 

If  there  is  no  displacement  still  crepitus  may  generally  be  disoao-^^,^ 
by  grasping  the  bone  between  the  thumb  and  fingers,  and  mor'^^ 
gently  up  and  down,  or  by  slight  pressure  upon  the  point  of  ff*^*^ 

When  the  fracture  occurs  close  to  the  acromial  extremity,  ^^^^  n 
to  the  coraoO'Clavicnlar  ligaments^  altbcyngh,  according  to  BS*-  . 
Smith,  there  is  usually  considerable  derangement  yet  it  is  not  »c*  ^^  j 

Sanied  with  a  corresponding  amount  of  external  deformity^  jhc» 
iagnosis  will  require^  therefore,  more  care  and  attention  on  the  ^ 
of  the  surgooa.  ^ 

Prognosis  in  this  fracture  desenres  especial  mitention.    In  ao  m  ^^M 
bone,  except  the  femur,  does  a  shortening  so  uniformly  re5olt>**^^B 
seventy -two  complete  fractures  only  sixteen  united  without  shortetf^'^Jj 
and  of  twentj^^aeven  simple^  oblique,  complete  fractures,  which  oo:*^  :^ 
al  or  near  iba  outer  end  of  the  middle  tJiird,  only  one  united  wil  -^ 
sborteatng  (Que  46  of  my  Report)*  and  in  this  case  the  pstieiit  -^ 
but  fifteen  years  old,  and  the  fragnteots  were  never  much  displ*-^^; 
nor  can  I  say  thai  the  treatment  a  board  acrofis  the  back  after  ""^^ 
najmer  of  Keckerley«  had  anything  to  do  with  ibe  result    Six  e^^=^^ 
oT  ooaiplele  tnuisrevae  fracture^  occurring  at  the  same  point,  qd^    ^^ 
wiiboul  ahortening, 

Tbe  diOfletDim  vmrtes  from  one-quarter  of  an  inch  to  one  incW  ^ 
more,  and  the  frugmeals  are  alndosl  always,  especially  when  the  fr^ 
tore  is  through  the  middle  third,  found  lyiiig  in  the  position  in  wt*^*^ 
we  have  deseribe^l  them  to  be  at  the  firal — ibe  outer  end  of  the  i&<>'^ 
fiagmeii  hmg  above^  and  oaen  a  little  in  thxit  of  the  out 
tinias^eqpOQiaUj  in  hm  personst,  and  when  the faw^ture  is  Tex 
praMliag  a  sharp  and  nnaiOBii^  prqleelMML 

The  ffteatesi  amonai  of  shotlaninff  is  geeeraDr  fonnd  in  those 
tnrea  whi^h  oecnr  lhfO«i^  the  middle  third;  in  fracttires  netx 
sternal  end  theie  ia  itenally  Tery  Utile  pmnaneni  diaplaoemeiit; 
same  is  trne  when  the  fracture  is  at  the  aefomial  end,  and  betvf 
the  coraco-clawular  hgamente.  as  the  ohs>c  of  Robert  S©i 

ulreedy  qnote4  h*TO  snflkienily  establida.  if  the  fraoiart 
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Eese  ligtaments,  the  fioal  displacement  and  deformity  may  be 
It. 

presence  of  a  small  amount  of  etislieathing  callus  soon  after 

J  is  completed,  sometimes  increases  the  det'ormity.    It  is  rarely 

iCDcircIe  the  bone  completely^  and  occasionally  it  appears  to 
St  abundant  in  the  direction  of  ttie  salient  points  of  the  fracture, 
L  above  and  below;  so  that,  unless  the  examination  is  made  with 
be  projecting  points  of  callus  which  remain,  sometimes  after 
jp'ears,  may  be  easily  mistaken  for  an  intercepted  fragment  turned 
|t  angles  to  the  axis  of  the  bone.  In  the  case  of  partial  fracture, 
|d  by  Dr.  Green,  a  similar  circumstance  was  observed,  which  his 
t  shrewdness  soon  enabled  him  to  explain.* 
brt  Smith  has  observed  also,  that  in  cases  of  fracture  external 
pnoid  ligament,  osseous  matter  is  freely  formed  upon  the  under 

of  each  fragment,  but  there  is  seldom  any  deposited  upon  the 
rarface  of  either.  These  osseous  growths,  occupying  the  situa- 
lihe  coraco-clavicular  ligaments,  frequently  prolong  themselves 
18  the  coracoid  process,  and  in  some  cases  to  the  notch  of  the 
u  Still  less  frequently  these  osteophytes  become  fused  with  the 
^  process,  and  a  true  anchylosis  exists. 

ptuminuted  fractures  the  intercepted  fragments  generally  fall 
p  the  line  of  the  other  fragments,  and  cannot  easily  be  restored, 
clavicle  being  a  spongy  and  vascular  bone,  usuaUy  unites  with 
kpidity,  generally  within  twenty  days»  In  the  fourth  example 
iverse  fracture  already  men- 
ma  having  been  seen  by  me,  Pig*  42. 

Ion  seemed  to  be  tolerably 
k  seven  days.     Wallace  re- 

^e  case  from  the  Penosyl- 
ospital,  which  was  cured 

t  days,  and  another  in  nine 
Velpeau  says  the  clavicle 

ita  in^from  fifteen  to  twenty- 
ijamin  Bell,  in  four* 
Smith  has  seen  it 
n  days. 

tever  may  be  the  degree  of 

lement,  or  the  condition  of 

item,  unless  in  a  case  of  gun* 

icture,  it  is  very  seldom  that 
to  unite  altogether,  or  that 
1  h  ligamentous:  and  in 

cases  fouiid  upon  record  of 
bentous  union,  the  functions 
►  arm  do  not  seem  to  have  auflfered  any  serions  ultimate  injury, 

following  example  will  illustrate; — 
band  Nugent,  a  stout  Irish  laborer,  now  twenty-five  yeara  old,, 

Trans,  of  Amer.  Med.  Ahsoo.  for  1855,  Cue  13  of  Prac.  of  CliTiole. 
Am.  Joorn.  Med.  &c\,,  rol.  xvi,  p.  !!&. 
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was  received  into  tbe  Buffalo  Hospital  of  the  Sisters  of  Charity,  in 
March,  1854.  He  states  that,  several  years  before,  he  fell  frotn  a  torse 
and  broke  his  left  clavicle,  at  the  outer  end  of  the  middle  ihinL  Ttia 
was  near  Cork,  iu  Ireland*  and  without  consulting  any  surgacm  or 
*' handy  man."  be  continued  at  work»  holdiog  the  tail  o(  the  plongK 
nor  from  that  day  forward  did  he  employ  a  surgeon,  or  dress  hk  arm, 
or  cease  from  his  work. 

The  clavicle  presents  now  the  same  deformity  which  nearly  all  other 
aimilar  fractures  present  after  what  is  usually  termed  sucoeasful  treat^ 
ment^  except  that  it  is  not  united  by  booe.  The  outer  end  of  the  inner 
fragment  rides  upon  the  inner  end  of  the  outer  fragment  half  an  inch. 
The  ligament  uniting  the  two  extremities  is  eo  long  and  firm  that  it 
can  be  distinctly  felt,  and  the  fragments  may  be  moved  upon  each 
other  with  great  freedom. 

In  order  that  we  might  determine  the  amount  of  injury  which  be 
had  suffered  from  the  ligamentous  union,  we  directed  him  to  lift  wcighti 
placed  on  a  table  before  him,  while  he  was  seated  upon  a  chair.  We 
ascertained  from  this  experiment  that  with  his  left  arm  he  could  M 
as  much,  within  three  ounces,  as  he  could  with  his  right,  and  he  was 
not  himself  conscious  of  any  difference.  The  muscles  of  the  left  arm 
seemed  as  well  developed  as  those  of  the  right. 

Clielius  also  refers  to  two  cases  mentioned  by  Gurdy  and  Velpeau, 
in  which,  although  an  artificial  joint  remained,  the  use  of  the  limb  was 
but  little  impaired.' 

In  a  case  of  compound  and  comminuted  gunshot  fracture  reported 
by  Ay  res,  of  New  York,  the  recovery  was  remarkable.    The  man  was 
sixty -two  years  old,  and   in  excellent   health  when  the  injury  was 
received.    The  clavicle  was  so  extensively  comminuted  that  before 
the  wound  closed  over  one-third  of  the  bone  had  escaped,  and  yet  ^^ 
the  end  of  one  year  from  the  time  of  the  accident  the  shoulder  wfl3 
perfectly  symmetrical  with   its  fellow,  without   drooping  or  falli^S 
lor  wards.     Dr.  Ay  res  thinks  that  all  of  the  clavicle  which  was  lo***^ 
has  been  reproduced, 

A  partial  paralysis,  with  atrophy  of  the  muscles  of  the  arm,  aoooi 
panied,  also,  with  more  or  less  rigidity  and  contraction  of  the  musde^ 
both  of  the  arm  and  forearm,  is,  according  to  my  observation,  a  moi 
frequent  result  of  these  fractures. 

Mr.  Earle  has  recorded  a  case  of  comminuted  fracture  of  the  clavicle, 
in  which  the  nerves  converging  to  form  the  axillary  plexus  were  so 
much  injured  that  paralysis  of  the  arm  ensued ;  and  it  was  noticed  as 
an  interesting  fact,  that  the  patient  could  not  afterwards  put  her  hand 
into  even  moderately  warm  water  without  the  effects  of  a  scald  being 
produced,  characterized  by  vesications,  redness,  etc.* 

liesault  saw  a  case  at  Hotel  Dieu,  in  which,  although  the  clavicle 
was  not  broken,  the  force  of  the  blow  upon  tbe  clavicle  was  auffioient 
to  produce  a  severe  concusaion  of  the  brachial  plexus,  and  paralysis 
of  the  arm.     A  timber  had  fallen  from  a  building,  striking  upon  the 

'  Cbeliufl,  Ampt.  ed.,  voL  i.  p.  603. 

'  B,  Cooper 'ii  First  Lin«s^  fourili  Amer.  ed.,  voh  ii.  p.  323. 
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Parker,  of  New  York,  in  a  note  to  the  edition  of  S.  OoopeF^R  Sw. 
gcry,  j«st  quoted,  declares  that  be  has  seen  one  patient  who  hid  loH 
the  use  of  his  arm  from  the  pressure  upon  the  nerves  by  the  wdp- 
ahaped  pad,  over  which  the  limb  was  confined,  in  order  to  pry  tin 
shoulder  outwards,  Stephen  Smith  mentions  a  case  of  partial  pin- 
l/sis  from  the  same  cause.' 

A  similar  c^se  has  come  under  my  own  obserration,  A  lady,  sg«d 
fi{iy*one  years,  was  thrown  from  her  carriage,  breaking  the  rizM 
clavicle  obliquely  at  the  outer  end  of  the  middle  third.  Dunni:  ii". 
first  three  weeks  the  arm  was  dressed  with  Fox*3  apparat 
was  at  no  time  particularly  painful.  She  was  then  placed 
care  of  another  surgeon,  who  finding  the  fragments  overlapped,  ip 
plied  very  firmly  a  figure-of-8  bandage,  with  an  axillary  pad^aecohiig 
the  arm  snugly  to  the  side  of  the  body ;  hoping  by  these  means  to 
restore  the  fragments  to  their  place.  The  pain  which  followed  wfl 
excessive,  and  notwithstanding  the  free  use  of  anodynes,  it  becawwio 
insupportable  that  at  the  end  of  fourteen  hours  the  dressiogs  weit 
removed  by  another  surgeon,  and  Fox's  apparatus  again  substiiutri 
These  were  also  applied  much  more  tightly  than  at  fir&t.  and  dunni; 
the  four  weeks  longer  that  they  remained  on,  repeated  attempts  w^rt 
made  to  reduce  the  fragments. 

Forty-eight  days  at\er  the  accident,  she  consulted  me.  The  clarid* 
was  then  united,  and  overlapped  half  an  inch.  The  whole  arm  wis 
swollen,  painful,  and  very  tender,  with  total  inability  to  move  it 

I  removed  all  the  dressings,  and,  during  the  time  she  renwiwd 
under  my  care,  in  a  private  room  at  the  hospital,  there  was  a  graduit 
improvement  in  the  condition  of  her  arm,  in  r^pect  to  swelliog  »a»l 
tenderness,  but  the  paralysis  did  not  much  abate. 

Erichsen  thinks  he  has  seen  one  case  of  comrainnted  fracture,  pw- 
duced  by  a  direct  blow,  in  which  the  subclavian  artery  was  ruptarrfj 
great  extravasation  of  blood  resulted,  and  the  arm  was  threatened 
with  gangrene.  The  patient  having  recovered,  however,  the  diagooisis 
could  not  be  determined  by  actual  dissection.^ 

Since  among  surgeons  some  difference  of  opinion  seems  to  exist  M 
to  the  practicability  of  overcoming  the  displacement  in  certain  frac- 
tures of  the  clavicle,  it  is  proper  that  I  should  defend  the  accuracy  of 
my  own  observations  by  a  reference  to  the  observations  of  others. 

In  nine  of  eleven  cases  reported  by  Stephen  Smith,  one  of  ihc 
surgeons  at  Bellevue  Hospital,  New  York,  more  or  lass  defomutj 
remained  after  the  cure  was  completed.  In  the  two  remaining  csiel 
the  actual  results  are  unknown,* 

Chelius  remarks :  *'  Setting  of  this  fracture  is  easy,  yet  only  in  verj 
rare  cases  is  the  cure  possible  without  any  deformity."  ♦  '«  *  * 
"  It  is  considered,  also,  that  the  close  union  of  the  fracture  of  the  collar 
bone  depends  less  on  the  apparatus  than  on  the  position  and  direction 
of  the  fracture ;  (therefore,  m  spite  of  the  most  careful  applicaliun  di 

i  N*»w  York  Jotim.  of  M^nlJcinf,  Mat.  IS57. 

•  BrirUafn.  J5urK«*r?.  Anmr.  m\.,  p.  206. 

»  X«if  VoJk  Jottru*  M,,a,.  ilAj,  lS6i,  p.  3Si 
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apparatus,  some  deformity  often  re-  ^^^  ^3* 

in8:y 

Telpeau,  in  a  lecture  given  in  1846, 
published  in  the  Oaz^tie  ties  Udpi- 
,  declares  that  with  all  the  bandages 
haginable  in  the  case  of  an  oblique 
sture  at  the  junction   of  the  outer 
rd  with  the  inner  two  thirds  we  can- 
prevent  deformity. 
^idal    observes:    "Fracture  of  the 
Ivicle  is  almost  always  followed  by 
formity^  whatever  may  be  the  perfec* 
of  the  apparatus  and  the  care  of 
surgeon."^ 
I*'  Hippocrates  has  observed  that  some 

jree  of  deformity  almost  always  ac- 

c5om panics  the  reunion  of  a  fractured 
clavicle ;  all  writers  since  his  time  have 
made  the  same  remark;  experience  has 
confirmed  the  truth  of  it/'' 

Turner  remarks  as  follows:  "As  to 
tbe  reduction  of  this  fracture,  it  must 
be  owned  the  same  is  often  easier  re- 
placed than  retained  in  its  place  after  it  is  reduced;  for  its  office  being 
principally  to  keep  the  head  of  the  scapula^  or  shoulder,  to  which,  at 
one  end,  it  ie  articulate,  from  approaching  too  near,  or  falling  in  upon 
the  sternum,  or  breast  bone,  it  happens  that,  on  every  motion  of  the 
arm,  unless  great  care  be  taken,  the  clavicle  therewith  rising  and 
sinking,  the  fractured  parts  are  apt  to  be  distorted  thereby.  Besides, 
even  in  the  common  respiration^  the  costae  and  sternum  aforesaid, 
where  the  other  end  of  this  bone  is  adnected,  together  with  the  motion 
of  the  diaphragm,  rising  and  falling,  especially  if  the  same  be  extra- 
ordinary, as  in  coughing  and  sneezing,  are  able  to  undo  your  work, 
not  to  mention  the  situation  thereof,  Jess  capable  of  being  so  well 
secured  by  bandage  as  many  others.  All  which,  duly  considered,  it 
is  no  wonder  that  upon  many  of  these  accidents,  although  great  care 
^u  been  taken,  these  bones  are  sometimes  found  to  ride,  and  a  pro- 
^■>erance  is  left  behind,  to  the  great  regret  particularly  of  the  female 
Sx,  whose  necks  He  more  exposed,  and  where  no  small  grace  or 
comeliness  is  usually  placed. '^^ 

Says  Johannis  de  Gorter;  "Restituiter  facile  tractis  humeris  a 
tninistro  posterius,  dum  simul  suo  genu  locato  ad  spinam  dorsi,  dor- 
sum sujitentet  minister,  nam  tunc  chirurgus  folis  digitis  claviculam 


V«lpMii'B  d4Xtrlae  bftndA^;  ao  m^U 


'  Bjstem  of  Sargery,    By  J.  M.  Chelltii,  of  Heidelberg,  witli  notet  bjr  Soath.    Flrii 
^aer.  «4..  voK  i.  pp.  W^,  (105. 
^B  Vid»l  (il©  CaKsi8)»  Paris  «d.,  vol.  ii.  p.  105. 

md  tr«naljiu»d  by  Chjirl^^s  Caldw«ll,  M.  D.     Philiidelphla,  1805,  p.  9. 

^  Tke  ilri  of  Surg«rj|  by  Damol  Turoor,  vol*  ii«  p.  25(1.     Londoa  ed.,  1742. 
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fractam  reponere  potest.    Dtfficilius  aukm  in  repastta  seek  tetinim^ 
sed  loca  cava  supra  et  infra  claviculam  spleniis  implenda."^  • 

Says  Heister,  writing  only  a  little  later:  *'  The  reduction  - ""  ~  '--^— 
clavicle  is  not  very  hard  to  be  effected,  especially  when  th^ 
transverse:  nor  is  it  unusual  for  the  humerus,  with  the  i 
the  clavicle,  to  be  so  far  distorted  as  not  to  be  easily  rt^j 
the  fingers;  but  the  difficxdly  is  much  greater  to  keep  the  bf^tie  in  tH 
place  wfieri  the  fracture  is  ctice  reduced,  especlaUy  if  the  bone  axis  br^km 
obliquely  y* 

Amesbury.  after  having  exposed  the  inefficacy  of  all  :        '  ' 

of  (1  ressing,  and  especially  of  the  f5gure-of-d  bandage,  D* 
and  an  apparatus  reoommeQded  by  Sir  Astley  Cooper,  pruoeeds  k> 
describe  his  own  apparatus  and  to  affirm  its  excellence.     It  i$,  hot* 
ever,  not  much  unlike  a  multitude  of  others,  and  is  liable  to  the  mm 
objections,' 

M.  Mayor,  of  Lausanne,  thinks  that  up  to  this  day  no  soooeiAl 
mode  of  treatment  has  been  devised.  "Here  everything  appears  if 
yet  so  little  determined  that  each  day  sees  some  new  propositiom  aai 
different  procedures,"  etc.  He  believes,  however,  that  in  hb  slmpk 
handkerchief  bandage,  with  straps  across  each  shoulder,  the  indict- 
tions  are  most  fully  accomplished  and  the  most  successful  results  are 
obtained.  If,  however,  it  were  to  be  treated  withoiU  apparatus,  the 
horizontal  position,  lying  upon  the  back,  would,  in  the  end,  make  ihe 
most  perfect  unions,* 

Says  M.  Malgaigne:  "The  prognosis,  considering  the  trivial  efc»- 
racter  of  this  fracture,  is  sufficiently  difficult.  For,  little  as  may  be 
the  displacement,  the  surgeon  ought  not  to  promise  a  reunion  witboat 
deformity;  and  certain  successful  results,  proclaimed  from  time  to 
time,  betray,  on  the  part  of  those  who  relate  them,  the  most  extran- 
gant  exaggerations."* 

M.  N<51aton  having  spoken  of  the  various  plans  which  have  beea 
suggested  to  retain  this  bone  in  place,  and  of  their  inefficiency,  ootnii 
at  last  to  speak  of  the  handkerchief  bandage  of  M,  Mayor,  and  re- 
marks : — 

" This  apparel  is  very  simple;  but  neither  will  it  remedy  the  over- 
lapping." *  »  *  *  **of  all  the  apparels  which  we  have  passed 
in  review,  there  is,  then,  not  oue  which  fills  completely  the  three  iadi- 
cations  usually  present  in  the  fraclure  of  a  clavicle.  None  of  thorn 
oppose  the  displacement;  they  have  no  effect,  with  whatever  care 
they  may  be  applied,  but  to  maintain  immobility  in  the  limb.  W« 
think,  then,  that  it  is  useless  to  fatigue  the  patient  with  an  apparatua 
annoying,  and  perhaps,  even  painful:  a  simple  sling,  securea  upon 
the  sound  shoulder,  will  be  sufficiently  severe.    Nevenheless,  as  thia 

I  JahauQis  de  Gorier^  Cbirar^ia  RopnrgaU,  p.  79.     Lagdani  BatAvoriim,  174S. 

•  Heiater**  Sargwry,  vol.  i.  p.  134.     London  ed.^  17 1? 8. 

'  Treatment  of  Fraetiire'*,  Uy  Joseph  Amt^ribary,  vol.  ii.  p.  527.     Lotidon  ed.,  183L 

*  Nouveaa  ByAtt-mij  du  DgLigaiion  Cliinirgicalu,  par  Mathijis  Majror,  do  Laiu&uti« 
p,  384,  Mi^r.   (a'lao  Allaa»  plate  3,  ^^*  23.)     Paria  *!.dit,  183H. 

^  Traito  duis  Frauturea  ^%  des  Luxations,  par  J.  F;  Malgaigoet  tome  pramiar,  p.  iJ\ 
Pafia  «d.,  1847. 
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does  not  assure  so  complete  immobility  as  the  bandage  of  M.  Mayor, 
il  is  to  this  that  we  think  the  preference  ought  to  be  given  in  all  cases 
of  fractures  of  the  clavicle,  whether  accompanied  with  displacement 
or  not,  whether  they  occupy  the  middle  or  the  external  part  of  the 
davicle.  If  the  fracture  presents  no  displacement,  we  shall  obtain  a 
rare  which  will  leave  nothing  to  be  desired.  If  there  is  a  tendency  to 
displacement,  the  consolidation  will  be  effected  with  a  deformity  more 
or  less  marked ;  but  since  this  deformity  is  inevitable,  at  least  with 
adults,  whatever  may  be  the  apparel  which  we  employ,  it  is  evident 
tihat  the  apparatus  which  causes  the  least  constraint  ought  to  have  the 
preference.  We  may  remark,  farther,  that  this  union  with  deformity  in 
nowise  impairs  the  free  exercise  of  all  the  movements  of  the  member."^ 

^'The  venerable  gentleman  who  stands  at  the  head  of  American 
surgery,  and  whose  manipulations  with  the  roller  approach  very 
nearly  to  the  limits  of  perfection,  informed  us,  in  1824,  that  he  had 
never  seen  a  case  of  fractured  clavicle  cured  by  any  apparatus,  with- 
out obvious  deformity."* 

I  need  not  say  that  the  "venerable  gentleman"  to  whom  Dr.  Coates 
refers  in  this  passage,  was  the  late  Dr.  Physick,  of  Philadelphia. 

Dr.  Oross  says  that  according  to  his  experience  "fractures  of  the 
davicle  are  seldom  cured  without  more  or  less  deformity,  whatever 
pains  may  be  taken  to  accomplish  the  object."* 

treatment. — If  evidence  were  needed  beyond  that  which  has  been 
fdmished,  of  the  diflBculty  of  bringing  to  a  successful  issue  the  treat- 
ment of  this  fracture,  it  might  be  supplied,  one  would  think,  by  a 
reference  merely  to  the  immense  number  of  contrivances  which  have 
been  at  one  time  and  another  recommended. 

A  catalogue  of  the  names  only  of  the  men  who  have,  upon  this 
single  point,  exercised  their  ingenuity,  would  be  formidable,  nor 
would  it  present  any  mean  array  of  talent  and  of  practical  skill. 

All  these  surgeons,  however,  have  admitted  the  same  indications  of 
treatment,  viz.,  that  in  order  to  a  complete  restoration  of  the  outer 
fragment,  which  alone  is  supposed  to  be  much  displaced,  we  are  to 
carry  the  shoulder  upwards,  outwards,  and  backwards.  But  as  to 
the  means  by  which  these  indications  can  be  most  easily,  if  at  all,  ac- 
complished, the  widest  diflerences  of  opinion  have  prevailed ;  and,  in 
the  debate,  it  may  be  seen  that,  while  on  the  one  hand  no  invention 
has  wanted  for  both  advocates  and  admirers,  on  the  other  hand,  no 
method  has  escaped  its  equivalent  of  censure. 

Hippocrates,  Celsus,  Dupuytren,  Flaubert,  Lizars,  Pelletan,  and 
others,  directed  the  patients  to  lie  ui)on  their  backs,  with  little  or  no 
apparatus,  but  generally  with  the  spinal  column  so  supported  and 
lifted  with  pillows,  as  that  the  shoulders  would  by  their  own  weight 
fieill   backwards.     S.  Cooper  and   Dorsey  also   recommend   that  the 

■  El^mens  de  Pathologie  Chirnrgioale,  par  A.  N61aton,  tome  premier,  p.  720,  Paris 
•d.,  1844. 

'  Rejual  Coates,  Amer.  Med.  Joam.,  vol.  xviii.  p.  62,  old  series.  It  is  probable  tbat 
Dr.  Physick  here  referred  to  complete  and  oblique  fractures  of  the  middle  third,  or 
that  Dr.  Coates  has  forgotten  the  precise  language  employed  on  this  occasion. 

*  Gross,  System  of  Surgery,  vol.  it.  p.  155,  1859. 
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patiente  sbould  be  confined  in  tbia  pofiition  during  most  of  ihetiMfe-^ 

ment;  and  from  the  account  given  by  Dr.  Lenta,  it  will  be  un^ierstood 
that  a  similar  plan  is  generally  adopted  in  tbe  New  York  Ciiv  TT  -^ 

Eital.     "But  this  result  (deformity)  rarely  happens  when  the  i^- 
as  strictly  followed  the  directions  of  the  surgeon,  as  to  ^ 
cially,  for  it  is  by  position  more  tbao  by  any  otber  rei 
that  a  good  result  is  to  be  effected.     *****     The  p^ 
continuance  of  the  supine  position  in  bed,  with  the  head  l^u, . 
necessary,  a  pad  between  the  shoulders.    This  is  the  ireatmeiit 
formly  adopted  by  Dr.  Buck,  in  the  hospital,  and  the  results  oi  aii 
treatment  are  certainly  such  as  to  recommend  it  highly." 

Nearly  the  same  method  we  find  recommended  by  Alfred  Pr- 
1840,  then  one  of  the  surgeons  of  that  hospital;  the  arm  being  m- 
kept  in  a  sling  and  bound  to  the  side,  with  the  patient  lying  up.*; 
back.     Dr.  Post  mentions  a  case  treated  in  this  manner,  which  ici.-* 
nated  with  very  little  deformity  ;*  and  I  have  myself  treated  many  cases 
by  this  plan  with  more  than  average  success. 

Jan.  2, 1856.— Mary  Ann  S.,  aet.  24,  fell  down  a  flight  of  ataira, 
breaking  the  right  collar  bone  obliquely  near  its  middle.  Shewn 
unwilling  to  submit  to  bandages,  and  I  directed  her  simply  to  111 
upon  her  back  in  bed.  On  the  fourteenth  day  the  fragments  hai 
united;  and  at  the  end  of  the  third  week  I  dismissed  her  with  an  t '•  ' 
lapping  of  the  fragments  of  less  thaa  half  an  inch,  and  with  scii^ 
any  perceptible  deformity. 

Alexander  Mooney,  aet.  33,  was  admitted  to  tbe  Buffalo  HospitJ, 
December  3,  185fi,  with  an  oblique  fracture  of  the  left  clavick,  at  th«  * 
outer  end  of  the  middle  thii-d.     On  measurement  we  found  the  frag- 
ments  overlapped  nearly  half  an  inch. 

In  presence  of  a  class  of  medical  students  I  applied  Bartlett's  app** 
ratus,  a  very  coovenieat  form  of  the  sling  dressing,  and  the  sama 
which  has  been  much  employed  at  the  Mass.  Genera!  Hospital^  in  Bo*» 
ton.  On  the  following  day  the  apparatus  was  found  to  be  loose,  %tA 
it  was  carefully  retightened.  On  the  third  and  fourth  days,  also,  it 
was  found  necessary  to  readjust  it  more  or  less,  and  the  fragments  of 
the  broken  clavicle  continued  to  overlap. 

On  the  fifth  day  Bartlett's  apparatus  was  removed,  and  the  patie&l 
laid  uj^jon  his  back  in  bed,  with  his  arm  simply  tied  to  tbe  side  of  Ul 
body  by  a  few  turns  of  a  roller. 

On  the  tenth  day  all  motion  bad  ceased  between  the  fragments; 
he  was  kept  in  bed  three  weeks. 

Jan.  10,  1857,  he  was  discharged  from  the  hospital,  with  an  ov< 
lapping  of  only  about  one-quarter  of  an  inch,  and  with  scarcely 
perceptible  deformity. 

iJr.  Eve,  of  Nashville,  Tenn,,  and  Dr.  Eastman,  of  Broome  County, 
N.  Y.,  have  also  employed  this  method  successfully;'  while  Malgal 
declares  it  to  be  the  most  reliable  means  of  obtaining  an  exact  uni' 


»  N.  Y.  Jnnrn.  of  Med,,  toI,  ii.  p.  226. 

*  Eoet.  Mtjd.  aud  Siirg.  Joiifu.,  rol.  IH.  p.  468. 


FRACTURES  OF  THE  CLAVICLE* 


193 


Albucasig,  Lanfranc.Guy  de  ChauHac,  Petit,  Parr,  Syme,  Skey,  Bran- 
lingbaiisen,  Parker,  and  very  many 
others^  especially  among  the  Engliah,  ^i«-  44* 

tave  preferred  io  order  to  carry  the 
fibouldera  back,  a  figure-of-8,  while 
Desault*  Colles,  South,  and  Samuel 
per,  have  represented  this  bandage 
uselesv%  annoying,  and  mischievoug. 
Ileiater,  Chelius,  Miller,  Breffield, 
Keckerly,^  Coleman,-  Hunton/  prefer. 
for  this  purpose,  some  form  of  hack- 
spliDtv  extending  from  acromion  to 
acromion,  against  which  the  shoulders 
may  be  properly  secured,  Parker 
says  that  splints  of  this  kind,  with  a 
figure-of-8  bandage,  are  "  better  than 
all  the  apparatus  ever  invented,'* 
while  Mr.  South  gives  his  testimony 
ia    relation   to   all  dressings   of  this  pi^reof-s. 

sort,  as  follows:  *' I  do  not  like  any 

of  the  apparatus  in  which  the  shoulders  are  drawn  back  by  bandages, 
as  these  invariably  annoy  the  patient,  often  cause  excoriation,  and 
are  never  kept  long  in  place,  the  person  continually  wriggling  them 
off  to  relieve  himself  of  the  pressure." 

Fo3f,* Brown,*  Desanlt,  ana  others  bring  the  elbow  a  little  forwards, 
and  then  li/l  the  shoulder  upwards  and  backwards.  Wattman  and 
Lonsdale  carry  the  elbow  still  further  forwards,  so  as  to  lay  the  hand 
icross  the  opposite  shoulder^  \vhile  Guilloa  carries  the  hand  and  fore- 
wm  behind  the  patient,  and  then  proceeds  to  liflt  the  shoulder  to  its 
place. 

Thus  Desault,  Fox,  and  Wattman  accomplish  the  indication  to  carry 
the  shoulder  back,  by  lifting  the  liuinerus  while  the  elbow  is  in  front 
of  the  body,  and  Guillou  accomplishes  the  same  indication  by  lifting 
tbe  humerus  when  the  elbow  is  a  little  behind  the  body.  Chelius  also 
Bays:  "The  elbow,  as  far  as  possible,  is  to  be  laid  backwards  on  the 
body." 

Sargent,  who  believes  that  with  Fox's  apparatus  "  the  occurrence  of 
deformity  is  the  exception,"  and  not  the  rule,  and  prefers  it  to  all 
others,  has  treated  three  cases  by  Guillou's  method,  and  is  perfectly 
satisfied  with  its  operation.  Hoi  lings  worth,  of  Philadelphia,  has  also 
treated  one  case  successfully  by  Guillou's  method,  and  adds  his  testi- 
mony in  its  favor 

Bat  how  shall  we  explain  these  equal  results  from  opposite  modes 
of  treatment?     Is  the  indication  to  carry  the  shoulders  back,  which 

*  KecikefWn  Atner.  Jonm.  Med.  8ci.,  toI.  zt.  p*  11  &  ;  Abo,  mir  Ri^port  on  Defonui- 
iJff  after  Fractort»»,  in  Trans,  of  Amer,  Med.  jIhsoc.,  vol.  viii.  p.  440* 
'  G<*l«iiuAa,  New  York  Jourux  Med.,  tieooud  series,  voL  iiu  p»  274,  from  Now  Jerae/ 

*  Hnnton.  Ibid. ;  also,  Now  Jprsej  M«d.  R*p*,  vol.  v.  p.  14(J, 

*  Fox,  Liatoirti  FractioaJ  Sargery,  Amer.  ed*,  p*  47» 

*  fifowDi  Sargeoi'ii  llioor  Surgery,  p.  132. 


IW  rSA-TTSEs    or    THX   CLATICLX. 

Fji  t-:iz-z  ^:-  L?.M:zr'iii  rj  rresdnz  tbc  elbow  upwards  tnd  biet 
-wiTii.  i=  es^.lj  ir-L-t-l  IT  zfese  Jig  the  elbow  upwards  and  fonmdil 


He.  45. 
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ii««7:i:  3.3  Are  :«:  l«rduw«-.:il=ck:««mnach<dtooMeBd«f«Mh.  ». Ik  In **•■** 
L  .•>•  f.  r  XL*  ;«.»*ttx*  .  f  :rt  rwc-  buixr**.  ol  a.  r  A  ^:  rt'.<«  rf  tk* ^liat  p*aa«*.to  fwW"***'*^ 
1 1*  ;»-*"-  i  4-  Tw :  :>:p*  €f  :#*:ir.r.  -^rtf-i  : «  :**  bwk «f  il>«  fpllat.  ftw  iW  frnmrnf^^^^"^ 
wL«r-  :v#.  =:  r:i«-2  i .  .e*  *r»  v>?  ikr  »;»r;  f  r  :i>*  triAitb  rf  tk«  |Mi«l  from  sfcomUw !§*•■*' 

•**•*?  .fAifiifmu  «  — Ti#  -ii  c  5  li*  *;:.5i  r:rT«*pofidts{  to  lh«uiiBjai«A  tide  U  toWf"*'* . 
to  tl«  V««k  :f  :L*  »I:V.£er.  a=.i  rfU::«-i  i-:  Ij  dnviaf  xL«  Uadft^e  tifhl,  ud  ntai*l«U^""<V 
tU  back>.  Pr^TlM  ::■  ixtrc  the  ULikr*.  i:  •iocid  b*  i»M«d  thnrafb  two  loopsotftlMU^*** 
i«  TO  b«  ;4Mi«-d  :b  :Le  Axilla.  Tk'.t  p*d  :»  cm^  f.^r  th«  pmiT^>f«  of  prpTealiBf  Ihe  eiltiM  *'^'"~^ 
After  i%A<zK  :i.*  ether  la&dace  ihr>Brh  i^-o  Ioo^Hc  o£  a  Uifci.  roBeiform  pad,  wMektefh"*** 
axi:]a  of  It*  :n:ar*d  Ki*.  it  i#  dravn  «flr.«L::T  ii^t!  acd  f«c«rvd  by  the  bvckle.  ThtWtMil*"; 
done  \*  10  pltce  the  hmLdkerrhief.  d*:cb'.«d  into  a  triaofular  form,  in  rach  a  ■aaswonr  Ai«4* 
front  aad  bark  \^t\^  of  ibe  tb:nx.  a«  iLai  ii  »ha:i  drav  and  coal&c  the  amof  ttWI^Jin'^*' 
the  b-^dj,  (.re  it  fspp-rt.  and  prere&t  Su  falling  d«>wa  " 

Or  are  we  not  compelled  to  infer  that  there  has  been  some  mtfW*f 
to  the  precise  amount  of  good  accomplished  by  the  apptf«tt>  ■ 
either  case?  Moreover.  Coates,*  Keal,  and  others  instruct  uflt|**^?J 
only  safe  and  proper  position  for  the  humerus  is  in  a  line  witk»" 
side  of  the  body,  and  that  it  must  neither  be  carried  forwtfdsi* 
backwards.  . 

Paul  us  ^Egineta,  Boyer,  Desault,  Pecceti,  Liston,  Fergusson,  Si** 
Coo}>er,  Ericiisen,  Miller,  Skey.  Levis,  Dorsey/  Gibson,'  Fo^J* 
n.  Smith,*  Norri.s*  Sargent.  Eastman,*  recommend  an  axUtajP^J^^ 
while  Richerand,  Velpeau,  Dupuytren,  Benjamin  Bell,  Syme,  deot* 
utility,  or  affirm  its  danger.  Dr.  Parker  has  seen  one  patient  i^'^^S 
paralysis  of  the  arm  resulted  from  the  pressure  upon  the  br«^ 
nerves,  in  the  attempt  "to pry  the  shoulder  out ;"  and  I  haveinj** 
recorded  another. 

Cabot,  of  Boston,  Massachusetts,  has  recommended  a  mould  of  g* 
percha  laid  over  the  front  and  top  of  the  chest'  . 

Desault's  plan,  which  took  its  origin,  as  Velpeau  thinks^  in  *• 

1  Coatefl,  Amer.  Joarn.  Med.  Soi.,  vol.  zviii.  p.  62. 
'  Doraej,  Klements  of  Surgery,  vol.  i.  p.  133. 

•  OibHon,  InHtitates  and  Practice  of  Surgery,  vol.  i.  p.  271. 

•  H.  H.  Smith,  Practice  of  Surgery,  p.  354. 

•  Norrifl,  LiHton'a  Practical  Surg.,  Amer.  ed.,  p.  46.  ^ 
'  Eautman,  Apparatnn  for  Fractured  Clavicle,  by  Paul  Kastman,  Aurora,  HI. ;  ^ 

ton  Bind,  and  Surg.  Joarn.,  vol.  zxiii.  p.  179. 
r  Cftbot,  Bolt.  Med.  and  Sarg.  Joum.,  vol.  lii.  p.  232. 
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of  Glaucius,  under  various  modifications,  is  recommended  by 
5ch,  Cruveilhier,  Lasere,  Flamant,  Samuel  Cooper,  Fergusson, 
Dn,  Cutler,  Physick,  Dorsey,  Coates,  and  Gibson  ;  while  by  Vel- 
fru,  Syme,  Colles,  Chelius*  Samuel  Cooper,  and  Parker,  it  is  regarded 
» ineflficient  and  trouble^me.  Says  Mr.  Cooper:  ''In  this  country, 
any  surgeons  prefer  Desault's  bandages,  but  I  do  not  regard  them 
I  meeting  the  indications,  and  consider  them  worse  than  useless." 
The  dextrine  bandages,  or  apparatus  immohik,  of  Bhiodin,  Velpeau, 
'  others,  constitute  only  another  form  of  the  bandage  dressing  of 
ault  In  this  connection  it  ought  to  be  noticed  that  Velpeau  does 
ot  regard  the  employment  of  this  apparatus,  or  of  any  other  demanding 
ml  restraint,  as  imperative.  In  his  great  work  on  anatomy,  re- 
ferring to  the  fact  that  w^hen  the  bone  is  broken  and  overlapped,  the 
Itient  is  still  able,  in  many  cases,  to  move  the  arm  freely,  he  re- 
arks:  '*  Do  not  these  cases  give  support  to  the  opinion  of  those  who 
imit  that  fractures  of  the  clavicle  do  not  actually  require  any  other 
•ppamtus  than  the  simple  supporting  bandage?"  "  It  is  necessary  to 
ODserve,"  he  adds,  '*  that  by  thus  acting  we  do  not  prevent  an  over- 


lapping,"' etc. 

The  sling,  in  some  of  its  forms,  is 
employed  by  Richerand,  Huberthal, 
C 'lies,  Miller,  Fox,  Stephen  Smith,*  II. 
H,  Smith,  Bartlett,^  Levis,^  Dugas,"*  Ben- 
jamin Belh  Bransby  Cooper,  Earle, 
Cfeapnian,  Keal,  and  by  a  large  majority 
of  tbe  English  surgeons ;  while  Dr. 
Gibson  declares  the  sling  bandage,  em- 
ployed so  much  by  the  English,  "  tbe 
inost  inefficient,  contemptible,  and  inju- 
rious of  all  contrivances  tor  such  pur- 

08€S." 

No  apparatus,  perhaps^  has  been  so 

nerully  employed,  among  American 
Ur^eons,  as  that  form  of  the  sling  in- 

3<luceti  by  Dr,  George  Fox  into  the 
Peuasylvania  Hospital  in  1828. 

Sargent  says  of  it :  ''  BVactures  of  the 
M  d  by  this  apparatus,  are 
i  from  the  Pennsylvania 
fi^>i5|:>itttl.  and  by  surgeons  in  private 
practice,  cured  without  perceptible  de- 
formity." 

Xorris,  in  a  note  to  Luton's  Practical 
Surt^eryf  affirms  that  ''  the  chief  indica- 


Fig.  46. 
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K.  BARTLBTT'fl  ArpAiuiTrH  — '  t  mt  an 
nicllUrj  jiAd,  mil  a  strip  uf  waoll^DL 
flaQtml,  four  or  Hr^  \aohe*  irtde,  « round 
tbe  ftxlllarj  ttrBp,  to  (be  »ii«  r#t|t]irQd« 
Th«  appuralan  tuny  h&  ii»«>d  fur  either 
tide  hf  eHiAtigitig  tbtt  iittaehitifialr  or  the 
nling."    {Barildi) 


■'  Velpeau^  AtiAlomy,  Ainer.  ed.,  toK  t  p.  242, 
'Stffphpn  Smith,  Ni-vr  York  Jivurn.  Med,,  voL  iL  3d  s^^rins,  p.  394  (May,  1857). 

*  H&rUett.  M/*' Report  on  D*jfor,/'etu.,  Appenrlix  ;  aU*jf>  Uo^t.  Med.  and  Surg,  Journ.^ 
tQl  li,  p.  41  ^^ 

*  Leris,  H.  U.   Smith's  Practice  of  Surg.,  p.    3ii3.     Am.   Joarn.   Mcfl.   Sci>,  April^ 
ISfin.  p,  428, 

'  DagftSi  Report  on  Burger/. 
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lions  in  the  treatment  of  fracture  of  the  elaTide  mrc  palocdj  fuMA 
by  the  une  of  this  apparatus  " 

II.  H,  Smith,  in  ht^  Minor  Surgtry,  daclsres  liiBl  FiktV  tppmUn 
iice«)mpliHhe8  ''perfect  cures^^  in  very  many  caaes^  and  tbil  it  is"t 
-^Bfy  rare  thing  for  a  simple  ca»e  to  go  oat  of  tke  boose  (Penagl- 
vania  IIoHpital)  with  any  other  deformity  gave  thai  wludi  time  ciirei» 
yi^.,  the  deposition  of  the  provisional  callua,'*  He  liaa  also  repeitfii 
substantially  the  same  opinion  in  his  larger  work  enittkd  Prve&f  ff 
Surgery. 

Such  testimony  in  favor  of  any  dressing  demanda  req^eotfol  atten^ 
tion ;  and  I  hhall  not  be  regarded  as  detracting  from  the  r^pectdin 
to  these  authorities,  when  I  express  my  belief  that  it  is  iq  deferfnoeW 
the  distinguislied  reputation  of  the  surgeons  who  have  daring  the  Ija 
thirty  years  liad  charge  of  the  services  in  that  hospital^  aad  who  hare 
been  so  loud  in  its  praise,  that  the  use  of  this  apparatus  baSp  T*itl»  ^^ 
become  so  general.  X  believe,  also,  that,  in  some  measure,  thb  geoe- 
ral  preference  is  due  fairly  t<j  the  intrinsic  excellence  of  the  dressiogi 

But  I  must  be  permitted  to  express  i 
doubt  whether  it  has  made  deformities  rf 
the  clavicle ''  the  exception,  instead  of  lb 
rule/-  with  us.  I  have  used  this  dressing 
oftener  than  any  other  form*  and  yet  mjf 
success  has  by  no  means  been  so  flattering 
as  has  been  the  success  of  these  gentle- 
men, I  have  seen  others  employ  it 
also,  and  with  pretty  much  the  same  re- 
sult. Nor  ought  it  to  be  forgotten  tbat» 
in  Great  Britam,  by  far  the  greater  ma- 
jority of  surgeons  employ  an  apparatus 
essentially  the  same.  I  have  seen  it  in 
many  of  Uie  hospitals,  and  Mn  Bicker 
Bteth,  one  of  the  surgeons  of  the  Liver* 
pool  Infirmary,  informed  me,  in  1844, 
that  it  had  been  in  use  with  them  as  long 
as  thirty  years.  All  that  has  justly  been 
said  against  the  English  mode  of  <ir«» 
log  by  slings,  is  equally  true  of  this;  m 
whatever  has  been  affirmed  of  the  dangW 
of  using  an  axillary  pad  applies  as  inttch 
to  this  as  to  any  other  mode  of  usiog 
the  same. 

I  believe,  however,  that  in  the  Penn- 
sylvania Hospital,  the  axillary  pid  eft- 
ployed  is  noi  so  large,  and  especiiBji 
not  so  thick,  as  that  reoommcodcd  IjJ 
Desault,  and  in  this  respect  it  is  pJiiwJ 
an  improvement;  but  then,  intbe^sWi* 
proportion  that  it  is  made  less  thick,  i& 
ia  less  powerful  to  accomplish  the  indication  inqucsaoo;  and  if  <l 


deorg*  F5i*i  Apj>ftrfttti«  **  coiisltU  of  r 
flrroly  Bluffed  p»d  of  wedgi*  •h»po,  Aod 
mboat  hfclf  **  long  afl  Uift  homfli-ni.  1i»t- 
lug  %  baod  altKchcd  to  Mcb  txittmiif  of 
Uh  upper  or  Lhleke«t  mKr^n  ;  %  aHng  to 
•Dflp«iid  I  lie  elbow  Jiad  fijr«»Arni,  uifciieof 
atrong  miKiiii,  wUb  a  oord  AltRched  lo 
lb«  hnEDftrm]  extremity,  &Qd  Aoolbir  to 
«««b  «iid  of  tbii  ent-p&l  p0rttoa  ;  &Qd  a 
rUg  iBftd«  of  mtiithn  xHalTed  with  mittoa 
to  encircle  Die  ■^janJl  thoalder^  und  R«nro 
an  un&un  «f  mctlD^  upoa  aad  rveelvlng 


:?f  rs^^rTTxi?  :t  the  clavicle. 

If  I  ti:f^«:  '^z  z*i'xz  f  Stxm^f  btai&ge).  and  as  capable  as  uj 

N.  ^y:-:.-;.TLj>  :?  "rn-tir  iii^  t:-  i;n?ver  the  first  indicatioii, u 
•  ;.  r-'-rrv  zir.  >:..'-^.it:r  tt."  lziz  lin*  lo  bring  the  fragments  inli 
I.  :.>  :•-•:  --..■•^Tif::  7  :.ijTtezi^  ibe  ouier  end  of  theiDnerfi^ 
i>  i..s.  w-^fj"-^  :•.:  t  -r.-f  r:  v-trif  loi  forwards,  it  may  be^  in 
r  rj-*^::-\:  r::  .:::-•£  :  r  ii...l.r^iu:  ibe  bead  to  the  injured  sicfeor 
v,:*ri:i.  V  :.;  j.^:-!  ,";«r:r:>f5? i^i  riLDf-Age,  But  it  isnotprobikk 
Sii.Y  v.:.:::*:::  »  .1  ,vtac:  i^  ri-r-A'i.  a  iong  time  in  a  portion » 
r.A::--il  ii.-:  .'^.c^Trr  lei.  ii:r  :«  i\  Terr  easy,  as  the  experimeal 
si.i.  V  :;  ii^ii.:^:-  i.  fctiiij  jrassTL-e  npc^n  this  portion  of  the  h 

Tl;f  ?»:v.?.:  :r£:."i.r:c.  * ::  .-ttrrT  ihe  shoulder  back," i«  cert 
r:-.!  "-..r*:  .ur.  -".:  ::  L.v.-nj'.finieiii  than  the  first;  anditdofl 
sec::.  :.  :..i  :.  *:>:  :*-.';  :::f:  :t  :ie  *I:nr  dressing:  but  until swnei 
:<  .:tY.>vA  '.f^  .:-.»::  .r^'rle  :rir,  inr  I  have  yet  employed,* 
s::y,  :r.e  :::t>,::sr:s:-  . :  v*:.::*!  I  isre  seen  described,  I  seeBO*!^ 
;:ve  ': .::  :.^  :ru>:  :o  :'::i:  i.u.-z  x'  :be  musoles  attached  totheafl 
Vv  w :,:,.';:.  *>  rviv*.ul:  f  rs:  eiv'.ii-ei.  when  the  shoulder  isliW 
iv::J.:. .:'... r!y.  ::  :>  a*>?  i- 5>.^-e  decree  carried  backwards,  and 
u\\  ::  ::a>  vvo-rrei  :.^  ne  :rev-e:::ly  to  observe,  just  as  ranch  •» 
iho  v.i>w;ir\;  i^rvssure  i<  r::aie  wi;h  :he  elbow  placed  in  fronts 
Kv?y: 

li  is  my  boMo:'.  however,  :>?m  :he  evidences  now  before  n8,» 
tbirvl  in.iioAi'or..  "  :o  oArry  ::?e  shou'der  out,"  still  remains  nm 
pli.^lu\l ;  i:::i;  ::  ocir.uo:  be  ola:r.:ed  for  ibis,  or  for  anv  other  aW 
yoi  invo:\u\i.  ih:u,  in  a  eenain  o'ass  of  cases  which  f  have  sap 
uulirai^M.  vvii>:i;u:i:i5r  a  vas:  :i:a;ori:y  of  the  whole  number, it 
to  provoiu  a  riding  of  the  :rag:nen:<.  Xor,  seeing  the  difficn 
the  way.  and  the  ainouii:  of  talent  which  has  been  already  de^ 
their  reniova!.  have  I  much  oonddenee  that  this  end,  so  desiral 
so  diligently  sough,  will  ever  Iv  attained.    Yet  it  is  presun 

Crhaps.  to  Siiy  what  the  skill  and  ingenuity  of  a  professioi 
bors  never  cease,  may  not  hereafter  accomplish. 

Having  already  expresso^l  my  preference  for  the  sling,  I  hi 
to  add  what  I  consider  necessary  modifications  in  the  forn 
dressing  recommended  by  Dr.  Fox. 

Dr.  Coates,  in  the  excellent  paper  already  referred  to,'  calls  i 
to  the  danger  of  making  too  much  pressure  upon  the  brachi) 
and  nerves,  when  the  axillary  pad  is  used,  and  the  arm  is,  at  1 
time,  carried  lor  wards  upon  the  body.  In  bringing  the  el 
wards  so  as  to  lay  the  forearm  across  the  body,  the  humerus 
to  rotate  inwards,  and  the  brachial  artery  and  nerves  are  broi 
more  direct  apposition  with  the  pad.  The  same  objection  m 
only  in  a  greater  degree,  to  M.  Guillou's  method  of  carrying 
arm  across  the  back. 

The  huhierus  ought  then  to  be  permitted  to  hang  perpem 
beside  the  body,  and  thus  the  nerves  and  bloodvessels  will  be 

>  Amer.  Joarn.  Med.  Sci.,  yoI.  zviii.  p.  62. 
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eat  measure,  yet  not  entirely,  from  pressure.     The  pad  (to  be 
jloyed  only  as  a  part  of  the  retentive  means,  and  not  as  a  fulcrum) 
hmli  be  no  thicker  than  ia  necessary  to 
fill  completely  the  axillary  space  when  the  Pig.  4S. 

elbow  is  made  to  press  snugly  against  the 
side  of  the  body. 

In  consequenoe  of  having  placed  the  M  ^^1 

elbow  farther  back  than  is  recommended  ^  aJ^I 

M  Dr  Fox,  it  will  be  necessary,  also,  to 
tmj,  in  some  way,  tlie  suspensory  tapes ; 
Hose  coming  from  the  humeral  portion  of 
tie  arm-tray  must  pass  in  equal  numbers, 
and  in  opposite  directions^ — before  and  be- 
bind  the  body — toward  the  stuffed  collar ; 
and  each  set  of  front  and  back  tapes,  at- 
tached to  the  humeral  portion  of  the  tray, 
must  be  in  pairs,  for  the  coovenience  of 
tying.  I  6nd  it  necessary  also  to  secure 
the  arm  to  the  botly  by  two  or  three  turns 
ofa  roller,  applied  always  lightly  and  with 
great  care,  so  that  its  pressure  shall  be  in 
BO  degree  painful  or  uncomfortable. 

In  cases  of  partial  fracture*  accompa-  Th«  Auihur-ii  Apparatn.. 

nied  with  a  persistent  bend  in  the  line  of 

tWaxis  of  the  bone,  it  is  proper  to  make  some  attempt  by  moderate 
pressure  directly  upon  the  salient  fragments,  to  restore  them  to  place; 
Wt  I  confess  that  I  have  never  yet  succeeded  in  accomplishing  any- 
tiling  in  this  way.  Nor  ia  it  a  matter  of  much  consequence,  I  imagine, 
WDce,  as  I  have  already  explained,  when  speaking  of  partial  fractures 
ingeQeral,  the  line  of  the  axis  of  the  bone  will  eventually,  at  least  in 
a  majority  of  cases,  be  completely  restored. 

The  only  treatment  which  seems  then  to  be  indicated,  and  the  only 
treatment  which  I  have  of  late  adopted  in  these  cases  is  to  place  the 
band  and  forearm  of  the  child  in  a  sling,  or  I  direct  the  mother  to 
make  fast  the  sleeve  to  the  front  of  the  dress  in  such  a  way  that  the 
child  cannot  use  the  arm  until  the  union  is  consummated.     Even  this 

tsaation  I  have  several  times  omitted  with  no  injury  to  the  patient. 
bra  more  full  consideration  of  partial  fractures  of  the  clavicle,  I 
to  refer  the  reader  to  the  chapter  on  ''  Partial  Fractures/'  &c. 

'  Be«  Chapter  on  Inoomplete  Fricturea, 
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CHAPTER  XIX. 

FKACTURES  OF  THE  SCAPULA. 

Fractures  of  the  scapula  may  be  divided  into  those  which  occur 
throygh  the  body,  the  neck,  the  acromioD,  and  coracoid  processes. 

§    1.    FfiACTURES  OF  THE  BODY  OF  THE  SoAPULA* 

Under  this  title  I  propose  to  consider  not  only  fractures  of  the 
"  body"  properly  speaking,  but  also  fractures  of  the  angles  and  of  the 
spine. 

Causes, — It  is  usually  broken  by  the  fall  of  some  heavy  body  directly 
upon  the  bone,  or  by  some  severe  crushing  accident,  by  the  kick  oft 
horse,  by  a  fall  upon  the  back — in  short,  by  direct  causes  alone,  and  by 
such  causes  as  operate  with  great  violence. 

Malgaigne  says  that  a  Doctor  Ileylen  has  recently  published  a  ewe 
of  this  fracture  which  he  believes  to  have  been  the  result  of  muscular 
action,  occurring  in  a  man  forty-nine  years  old.  The  case,  howeveft 
is  not  stated  so  clearly  as  to  relieve  us  entirely  of  a  doubt  as  to  the 
nature  and  cause  of  the  accident. 

I  have  myself  had  occasion  to  treat  but  two  cases,  one  of  which  waa 

E reduced  by  a  fall  upon  the  back,  and  the  second,  hy  the  fall  of » 
eavy  weight  upon  the  back.  I)r*  Neill  called  my  attention  to  ft 
fracture  involving  the  spine  of  the  scapula  then  untler  treatment  io 
the  Pennsylvania  Hospital,  in  the  year  1855.  I  have  met  with  batoue 
more  example,  except  as  the  result  of  a  gunshot  wound.  There  are 
two  cabinet  specimens  of  fracture  of  the  body  of  the  scapula  below  iH® 
spine  in  the  Pennsylvania  Medical  College,  and  two  involving  l^^ 
spine*  Dr.  Mutter  has  in  his  collection  a  fracture  of  the  posterior  angl^ 
and  Dr.  March  has  a  specimen  of  fracture  of  the  body.  I  belief? 
also  that  in  the  collection  of  the  late  Dr.  Charles  Gibson,  of  Hichmou^ 
there  are  one  or  two  specimens  of  this  fracture.  I  know  of  no  oth< 
museum  specimens  in  this  country  except  my  own  of  partial  fractui 
described  in  the  chapter  on  Partial  Fractures. 

Ravaton,  after  a  practice  of  fifty  years,  declared  that  he  had  ne 
seen  a  fracture  of  the  scapula,  except  as  it  had  been  produced  by  fi 
arms.  Among  2358  fractures  reported  from  Hotel  Dieu  during 
period  of  twelve  years,  only  four  examples  of  fracture  of  the  scapi 
are  recorded;  and  at  Middlesex  Hospital,  Lonsdale  has  noticed  amo] 
1901  fractures,  only  eight  of  the  body  of  the  scapula. 

The  infrequency  of  this  fracture  is  no  doubt  due  in  a  great  measu 
to  the  elasticity  of  the  ribs,  to  the  mobility  of  the  scapula,  and  to  the 
softness  of  the  muscular  cushion  upon  which  it  reposes. 
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iStfmptoms, — ^Since  this  booe  is  seldom  broken  except  by  great 
!  directly  applied,  the  usual  signs  of  fracture  are  likely  to  be  con- 

JeJ  by  the  speedy  occur- 

Bce  of  swelling.    It  is  for  Fig.  49, 

I  reason  that  it  becomes 

ry,  generally,  that  the 

ainaiion  should  be  made 

ilh  great  care  before  we 

safely  determine  upon 

5  diagnosis.    I  have  more 

AH  once  had  occasion  to 
brmct    the    diagnosis    of 

her  practitioners,  who  be- 
tieved  they  had  discovered 
a  fracture  of  the  scapula. 

When  the  line  of  the 
fracture  has  traversed  the 
spine,  and  any  considerable 
aisplacement  has  occurred, 
one  ought  to  recoguize  the 
ftactare  easily  by  merely 
carrying  the  finger  along 
the  crest.  In  the  example 
to  which  Dr.  Neill  called  ray 
attention  in  the  Pennsylva- 
nia Hospital,  although  there 
waa  scarcely  any  displace* 
meot,  the  point  of  fracture 
could  be  distinctly  felt;  and 
]^L  Iliisted,  of  New  York, 

oaght  to  my  notice  a  similar  case  in  Sept.  1860.  It  is  only  when 
the  swelling  over  the  seat  of  fracture  is  very  great  that  any  difficulty 
in  the  diagnosis  need  to  exist,  or  perhaps  in  the  case  of  a  patient  who 
is  Tery  fat. 

If  the  fracture  has  occurred  through  the  body,  below  or  above  the 
^ine,or  through  either  of  the  angles,  the  displacement  may  not  be  so 

ily  recognized.    The  surgeon  ought  then  to  trace  carefully  with  his 

agerthe  outlines  of  the  scapula,  and  this  he  will  be  able  to  do  more 
satisfactorily  if  he  places  the  scapula  in  such  positions  as  elevate  its 
DMurgins  and  render  them  more  prominent.  In  examining  the  poste- 
rior angle,  the  hand  of  the  injured  limb  may  be  placed  upon  the  oppo- 
site alioulder,  the  forearm  being  carried  across  the  front  of  the  cheat ; 
boi  iQ  searching  for  a  fracture  below  the  spine,  the  forearm  ought  to 
he  laid  across  the  back. 

Crepitus,  which  is  not  always  present,  owing  to  the  fact  that  the 
ffiigments  overlap  completely,  or  because  they  have  been  widely  sepa- 
nitri  by  the  action  of  the  muscles,  may  generally  be  detected  by 
placing  the  palm  of  the  hand  upon  some  portion  of  the  scapula,  so 
•8  to  steady  the  fragment  upon  which  it  rests,  while  the  arm  is  moved 
14 


FrtctQTO  or  tho  postfirior  nngle  of  scApala,  with  llM(ire« 
Matter'*  eollootloo,  RpocLmen  C  Ko.  187. 


rEACTCRSs  or  the  scapola. 


Iwdrwwdft  waA  iormmi^  and  in  Tmrioaa  otber  directioDa^  ntitil 
broken  soffrces  aie  broeglhl  into  oonlacl. 

Some  degree  of  emberrmiiieiil  in  tlie  oMilioDS  of  the  shoulder  i 
arm  miisieiwmjs lesok  bom  this frsdiue ;  aoaieltmes  this eml 
meDtisTefygrettt^balitoogiitiioliobeeoasidered  ever  asi 
of  a  fraetitre^  oBce  it  ma j  be  ptodooed  eq^naUy  b j  a  aeTere  < 
and  eieii  vhen  it  is  aoocmpaDied  with  a  frai^nre,  it  is  dtte  nliitr  t 
the  ooQtaaicm  than  to  the  fractitre. 

PatM^gf,  MeeUf  difeetim^  drc, — Of  iiHX>mplele  fraclixres  of  the  sctpa 
I  faaTe  already  ineotioiied  that  I  ha^e  B&m  one  example. 

Malgaigne  thinks  that  he  has  wen  one  case  of  incomplete  i 
which  occurred  in  a  man  who  was  injored  bj  the  fail  of  a  hearf  I 
of  stone,  npon  his  back ;  but  as  the  patient  recoTered^  his  dia 
most  remain  doobtfuL    I  know  of  no  other  recorded  exaranleir 

Complete  fractures  ooenr  most  often  below  the  spine,  ana  tbef  I 
gCDerallj  obliqne  or  trangrerse,  sometimes  nearly  longitodinaL 

Fractnres  inYolving  the  s^ine  are  noticed  occasional^,  birt  I  ] 
not  aware  that  any  one  has  ever  seen  a  specimen  of  a  fracture  cf  l 

spine  alone,  although  many  surgeoos  I 
Kg.  W.  spoken  of  tbem. 

I  have  mentioned  one  example  oft  i 
tnre  of  the  posterior  angle  aa  being  m  t 
cabinet  of  Dr.    Matter,   of   Philadelp' 
Malgaigne  seems  to  doabt  its  ei 
but  spSiks  of  it  as  a  fracture  which 
geons  have  **  iraagined.'^ 

Occasionally  the  bone  is   broken 
more  than  two  fragments. 

As  a  result  of  the  fracture  therr  ' 
more  or  less  displacement ;    gi 
the  fracture  is  below  the  spine  and  trii 
verse,  and  especially  if  its  direction  hi 
lique  from  before  backwards  and   doi 
wards,  the  inferior  fragment  is  dh 
forwards^  or  forwards  and  upwards^  by  1 
action  of  the  serratus  major  anticus,  or  | 
the  teres  major,  while  the  superior 
ment  is  inclined  to  fall  backwards,  and  sometimes  it  is  carried  upwa 
and  backwards,  following  the  action  of  the  rhomboideus  major. 

In  cases  of  com  minuted  fracture,  and  occasionally  in  simple  frac- 
tures, the  direction  of  the  displacement  is  reversed,  or  altoi^ '^  " 
cbanged,  so  that  tlie  lower  fragment  instead  of  being  in  front  is  i 
the  upper  fragment,  and  instead  of  overlapping,  the  two  fragi:  ^  - 
are  more  or  less  drawn  asunder.  These  are  deviations  which  aa^  i*^^ 
easily  explained,  but  which  depend,  perhaps,  rather  upon  the  directiott 
of  the  blow  than  upon  the  action  of  the  muscles. 

In  a  few  cases  there  is  no  displacement  in  any  direction,  althougl* 
the  crepitus  with  mobility  sufficiently  demonstrates  the  existence  of  t 
fracture. 

Prognosis. — If  displacement  actually  has  taken  place,  it  will  be  fouod 


Pr»ct(tr«t  of  tlie  bodj,  and  aeremiofi 
iToeMt  of  ibi  ■cftpola. 
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difficult,  as  we  shall  see  when  we  come  to  consider  the  treatment, 
aold  the  fragments  in  apposition,  until  a  cure  is  completed :  so  that 
are  pretty  certain  to  unite  with  a  degree  of  overlapping,  or  other 
julanty, 

>Dsdale,  Lizars,  Chelius,  Ndlaton,  Gibson,  Malgaigne,  and  others 

spoken  of  the  difficulty  or  impossibility  generally  of  keeping 

i  fragments  in  place.     Nelaton  and  Malgaigne,  inde^,  confess  that 

have  never  succeeded;  Gibson  declares  that  it  is  scarcely  possible; 

ie  Chelius  affirms,  that  if  the  fracture  is  near  the  angle  the  cure  is 

lays  effected  with  some  deformity. 

lut  then  it  is  not  probable  thai  the  patient  will  ever  suffer  any 

^ou3  inconvenience  from  this  irregular  union  of  the  fragments,  since 

\  perfection  of  its  function  depends  leas  upon  any  given  form  or  size 

in  the  case  of  almost  any  other  large  bone ;  and  if,  as  has  been 

3rved  by  Lonsdale,  the  free  use  of  the  arm  is  not  recovered  for  some 

jie,  or  if,  as  has  been  noticed  by  B.  Bell,  a  permanent  stiftness  results, 

se  shoald  be  regarded  as  due  to  the  injury  which  those  muscles 

re  suffered  which  envelop  the  scapula,  or  to  some  injury  of  the 

iments  and  muscles  which  surround  the  shoulder  joint.     In  Dr. 

sted's  ca^e,  already  noticed  by  me,  there  existed,  thirty-five  days 

&r  the  accident,  when  he  was  presented  to  me,  both  partial  paralysis 

the  arm  and  considerable  anchylosis  at  the  shoulder-joint. 

In  some  few  examples  upon  record,  the  Ixyne  has  been  so  com  mi- 

and  the  soft  parts  adjacent  so  much  injured  that  suppuration 

necrosis  have  ensued.     And  in  a  recent  case  of  gunshot  fracture 

[the  scapula,  attended  with  much  comminution,  and  resulting  in 

irosis,  I  have  had  occasion  to  remove  the  entire  scapula. 

Watment,^  In  the  treatment  of  this  fracture,  the  firs^t  object  with  all 
tgeons  has  been  to  restore  the  fragments  to  place,  and  this  they  have 
"  »fly  sought  to  accomplish  by  position ;  after  which,  they  have  en- 
ivored  to  immobilize  the  fragments  by  bandages,  &c. 

seeking  to  accomplish  the  first  indication,  they  have  placed  the 
julder  and  arm  in  a  great  variety  of  postures.  Nearly  all  seem  to 
fe  regarded  it  as  of  some  importance  that  the  shoulder  should  be 
Fated,  so  as  to  relax  the  muscles  attached  to  the  upper  and  back 
pt  of  the  scapula,  and  thus  permit  the  upper  fragment  to  fall  down- 
rds  and  forwards. 

tf  we  confine  our  remarks  first  to  fractures  through  the  body,  and 
\  not  include  fractures  of  the  inferior  angle,  this  indication  is  the 
ij  one  which  Nekton  and  Mayor  have  sought  to  accomplish,  and 
^^  this  purpose  they  employ  a  simple  sling,  while  Amesbury,  Liston, 
isdale,  S.  Ck>oper,  South,  Skey,  Miller,  Pirrie,  have  added  t<3  the 
'  sling  a  bandage  or  roller,  which  is  made  to  inclose  snugly  the  body 
^md  arm. 

HtErichsen  uses  the  body  bandage  alone,  as  in  fractures  of  the  ribs, 
Rrhile  B.  Cooper,  Lizars,  and  Ta vernier  employ  a  bandage  which  in- 
cloees  not  only  the  body,  but  also  the  arm ;  neither  of  these  last- men- 
tioned surgeons  recommends  a  sling,  or  any  other  means  to  elevate 
arm. 
Johannes  de  Gorter  advises  that  a  sling  shall  be  used,  but  that  the 
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elbow  shall  be  lifted  away  from  the  side  of  the  body,  so  as  ta  i 

the  deltoid.     Chelius  and  Desault  recommend  the  same  poaitio 
with  the  addition  of  an  axitliry  pad,  whose  apex  shall  be 
upwards,  secured  in  place  with  appropriate  bandages. 

Pierre  d^Argelata  used  also  an  axillary  pad,  but  instead  of  a  w© 
he  recommended  a  simple  roU;  and  instead  of  lifting  the  elbow  itwvjrj 
from  the  body,  he  directed  that  the  elbow  should  be  secured 
the  side,  making  use  of  the  axillary  roll  as  a  fulcrum. 

Petit  and  Heister  advised  that  the  elbow  and  forearm  shoald  ^ 
carried  forwards  upon  the  front  of  the  chest,  and   secured  in 
position. 

In  the  treatment  of  no  other  fracture  perhaps  have  surgieons  difcrj 
more  widely  as  to  the  indications  than  in  this,  since,  as  we  have  mb^^ 
some  recommend  the  elbow  to  be  carried  from  the  body,  and  somei 
it  shall  be  made  to  approach  the  body ;  one  directs  that  the  tlh 
shall  fall  perpendicularly  Wside  the  client,  a  second  prefers  that  it  i 
be  carried  a  little  back,  and  a  third  that  it  shall  be  br<" 
wards.     In  one  thing  alone  have  they  nearly  all  agree- i 
the  elbow  shall  be  lifted  ;  and  generally  also  it  has  been  rec 
that  the  arm,  forearm,  and  body  shall  be  confined  by  sufficiv.., 
ages  to  insure  quietude.     It  might  be  proper  to  conclude*  ib^^ 
that  the  sling  and  bandage  constitute  all  of  the  apparatus  wl 
necessary  or  useful :  and  that  it  is  relatively  unimportant  wbetL 
elbow  is  near  or  remote  from  the  body,  or  whether  it  ia  in  front  ut  < 
behind,  or  beside  the  chest 

Such,  indeed,  is  the  conclusion  to  which  we  have  ourselves  arri?€t5; 
yet  if,  in  relation  to  the  position  of  the  elbow,  a  choice  were  to  1» 
expressed,  we  would  give  the  preference  to  that  in  which  the  arm  ii 
laid  vertically  beside  the  body,  or,  perhaps,  with  the  elbow  :i 
inclined  backwards,  so  as  to  relax  as  completely  as  possible  tbu 
major. 

It  is  quite  probable,  however,  that  no  single  position  will  be  found 
of  universal  application;  and  perhaps  it  would  be  more  safe  to  advise 
the  surgeon  in  any  given  case  first  to  reduce  the  fragments  a.^    " 
pletely  as  possible  by  manipulation,  and  then  to  place  the  arm  i. 
a  position  a^,  upon  careful  experiment  in  this  particular  iostauce,  i 
shall  find  enables  him  to  best  retain  them  in  place. 

If,  however,  the  fracture  is  such  as  to  have  separated  the  inferifl 
angle  from  the  body,  it  will  be  well  to  follow  the  advice  of  Boyeran 
of  others,  and  to  place  a  compress  in  front  of  the  inferior  angle  I 
resist  the  greater  tendency  to  displacement  in  this  direction,  "* 
compress  will  more  eftectoally  accomplish  this  indication  if  thei_ 
with  which  it  is  secured  to  the  body,  and  with  which  we  seek  to 
mobilize  the  scapula  and  chest,  is  turned  from  before  backwards^  i 
in  a  direction  of  antagonism  to  the  action  of  the  muscles  which  pn 
duce  the  displacement. 

Desault,  with  Chelius  and  Bransby  Cooper,  has  recoraniended  also, 
in  the  case  of  a  fracture  through  the  angle,  that  the  forearm  sL  'i 
be  acutely  flexed  upon  the  arm,  and  that  the  hand  should  be  placti  ^ 
front  of  the  chest,  upon  the  sound  shoulder,  a  position  which  ia  diraj« 
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jme,  and  sometimes  insupportable,  and  wbich  does  not  ofiFer  in  anj 
i^aufficient  advantages  to  render  it  worthy  of  a  trial. 


§  2.  Fbactures  of  the  Neck  of  the  Scapula. 

by  tbe  "neck"  of  the  scapula,  surgeons  mean  that  slightly  con- 
sed  portion  of  this  bone  which  is  situated  at  the  base  of  the  glenoid 
y,  and  it  is  to  this  portion,  we  believe,  that  anatomists  have 
rally  appliwl  the  term  *'neck,"  then  its  fracture  is  certainly  very 
,  Indeed,  tbe  existence  of  this  fracture,  uncoraplieated  with  a 
jaainuted  fracture  of  the  glenoid  cavity,  is  denied  by  Sir  Astley 
>er,  South,  Erichsen,  and  others.  Mr.  South  says  there  is  no  such 
imen  in  any  of  the  museums  in  London  ;  and  I  have  not  been  able 
dd  one  in  any  of  the  American  cabinets.  Dr.  Mott  has  said  to  mo 
lie  had  never  seen  a  specimen,  and  that  in  the  natural  condition 
ie  bone  he  regards  its  occurrence  as  impossible.  Such,  I  confess, 
Js  my  own  con\nction. 

,  however,  it  is  intended,  in  speaking  of  fractures  of  the  neck  of 

fcapula,  to  refer,  as  Sir  Astley  Cixiper  has  done,  only  to  fractures 

Elding  through  the  semilunar  notch,  behind  the  root  of  the  cora- 

{process,  then  its  existence  is  ceruiin;  yet  the  fracture  is  not  com- 

Duverney  has  reported  one  example,  the  existence  of  which  he 

ished  by  a  dissection.     The  coracoid  process  was  broken  at  the 

time,  but  the  fracture  through  what  was  called  the  neck,  was 

,ct  from  this:  and  Sir  Astley  has  recorded  three  examples  in 

Fig.  52« 
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f>roduced  hy  this  accident  depends  upon  tbe  extent  of  laceration 
igameDt  which  passes  from  the  under  part  of  the  spine  of  tlioac2^)i 
to  the  glenoid  cavity.     If  this  be  torn'*  (and  to  this  we  ought  lo 
the  ligaments  parsing  from  the  coracoitl  process  to  the  cjlavicle  ind 
acromion  process)  "  the  glenoid  cavity  and  the  head  of  tbe  oa  ! 
fall  deeply  into  the  axilla,  but  the  displacement  is  much  less  u  *^^ 
remains  whole.'*  ^H 

The  usual  signs  are,  a  depression  under  the  acromion  procesi^  mm 
same  as  in  dislocation  of  the  head  of  tbe  humerus  downwards,  batntf 
so  deep;  the  head  of  the  humerus  felt,  perhaps,  in  the  axilla;  creptttiii 
and  the  immediate  recurrence  of  the  displacement  whenever,  af^erti» 
reduction  has  been  fairly  accomplished,  the  arm  is  left  uosuppcMtfld. 
The  crepitus  is  best  discovered  by  resting  one  hand  upon  the  top  o( 
the  shoulder  in  such  a  manner  as  that  a  finger  shall  touch  the  pcM 
of  the  process,  while  the  arm  is  rotated  and  moved  up  and  down  hy 
the  opposite  hand.  It  may  also  be  easily  ascertainea  that  the  can- 
coid  process  moves  wth  the  humerus  instead  of  the  scapula.  Oco 
eionally,  the  accident  is  accompanied  with  paralysis  of  the  arra,  fmra 
pressure  upon  the  axillary  nerves,  and  a  rupture  of  the  axillary  arterj 
IS  also  mentioned  by  Dugas.* 

Treatment. — The  indications  of  treatment  arc  three,  namely,  tooLfTT 
the  head  of  the  humerus,  with  the  glenoid  cavity.  &c,.  up,  to  csamit 
out,  and  to  confine  the  body  of  the  scapula.  The  first  is  aecompliihei 
by  a  sling,  the  second,  by  a  pad  in  the  axilla,  and  the  third  by  a  brotd 
roller  carried  repeatedly  around  the  arm  and  chest  and  acroii  ll» 
shoulder. 


§  3.  Fraotuees  of  the  Aceomion  PaooKSS. 

Examples  of  fracture  of  the  acromion  process  have  been  rej: 
bv  Duverney,  Bichat,  Avrard,  A.  Cooper,  Desault,  Sanson,  NelatoB, 
Malgaigne,  West,'  Brainard,^  Stephen  Smith*  and  others.     I  h 
myself  seen  three  examples.* 

In  the  case  seen  by  Cooper  it  entered  the  articulation  of  the  clavic!':?, 
and  produced  at  the  same  moment  a  dislocation.  Malgaigne  says  it 
occurs  generally  farther  up,  and  posterior  to  the  attachments  oi  the 
clavicle,  "near  the  junction  of  the  diaphyais  with  the  epiphysis/*  ami 
that  the  fracture  is  in  most  cases  transverse  and  vertical;  but  Nelatoa 
saw  a  case  in  which  the  fracture  was  oblique,  In  the  case  reported 
by  C.  West,  of  Hagerstowa,  Md.,  the  fracture  was  through  the  b*» 
of  the  process.  In  two  of  the  examples  seen  by  me  the  fracture  was 
in  front  of  the  clavicle;  and  in  the  third,  occasioned  by  the  fall  of  i 
barrel  of  flour  upon  the  shoulder,  the  fracture  occurred  at  the  aor 
mio-clavicular  articulation,  and  was  accompanied  with  an  upwa 
dislocation  of  the  outer  end  of  the  clavicle. 


■  E(*inark8  on  Frao.  of  So&pul&,  hj  L.  A.  Dogas,  QoorglA.     Am.  Journ.  Med. 
Jan.  1858. 

'  Wtfst,  Pt^iiiti.  Jouro.  of  Meii.,  vol.  v,  p.  264. 

»  Bminnrd.  Bc*st.  Me4.  nnA  Rn»vr,  Joam,,  vol.  xxxi,  p.  501, 

»  >  8,  Smith.     Hamil*  n  Deform,,  op*  cit. 
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ere  is  some  reason  to  believe,  I  think,  that  a  true  fracture  of  the 

mioQ  process  is  much  more  rare  thnn  surgeons  have  supposed, 

tbat  in  a  considerable  number  of  the  cases  reported  there  was 

J  a  separation  of  the  epiphysis;  the  bony  union  having  never 

completed.     If  such  fractures  or  separations  occurred  onlj  in 

dren,  very  little  doubt  might  remain  as  to  the  general  character  of 

accident;  but  the  specimena  which  I  have  found  in  the  museums, 

the  cases  reported  in  the  books,  have  been  mostly  from  adults. 

more  difficult,  therefore,  to  suppose  these  to  be  examples  of  sepa- 

ion  of  epiphysis,  but  I  am  ineiiued  to  think  that  in  a  majority  of 

iDces  such  has  been  the  lact.     It  is  \^vy  probable,  also,  that  in 

case  of  many  of  the  specimens  found  in  the  museums,  called  frac- 

the  histories  of  which  are  unknown,  they  were  united  originally 

cartilage,  and  that  in  the  process  of  boiling,  or  of  maceration,  the 

unction  has  been  completed.     The  narrow  crest  of  elevated  bone 

iich  frequently  surrounds  the  process  at  the  point  of  separation,  and 

ich  Malgaigne  may  have  mistaken  for  callus,  is  found  upon  very 

ly  examples  of  undoubted  epiphyseal  separations  which  I  have 

ined ;  and  this  circumstance,  no  doubt,  has  tended  to  strengthea 

suspicion  that  these  were  cases  of  fracture. 

his  op>inion  is  confirmed  by  the  remark  of  Mr,  Fergusson.  that  a 
ure  of  this  process  is  an  accident  "  of  rare  occurrence/'  "  I  have 
cted,"  he  adds,  '■  a  number  of  examples  of  apparent  fracture  of  the 
of  this  process ;  but  in  such  instances  it  is  doubtful  if  the  movable 
on  had  ever  been  fixed  to  the  rest  of  the  bone."  Dr,  Jackson 
there  are  four  specimens  in  the  museum  of  the  Massachusetta 
ical  College,  and  in  the  museum  of  the  Boston  Society  for  Medi- 
Improvement,  which  might  easily  be  mistaken  for  fractures,  but 
,ch  only  illustrate  to  how  late  a  period  the  bony  union  is  sometimes 
iiyed.  In  one  specimen  the  patient  could  not  have  been  less  than 
forty  years  of  age ;  '*  the  acromial  process  of  each  scapula  w^as  fully 
formed,  but  having  no  bony  union  whatever  with  the  bone  itself  The 
uttnioD  was  ligamentous,  but  strong  and  close  " 

|H|!ro  the  same  class  belong  several  specimens  in  my  own  collection ; 
iPbcimens  163  and  997  in  Dr,  Marches  collection;  707  in  the  Albany 
'(Allege  Collection;  two  specimens  in  the  Mutter,  and  one  in  the  Jet 
LAi^u  Medical  College  museums. 

^H  wish  to  mention,  also,  that  in  the  case  of  my  own  specimens  of 
^Kphyseal  separation,  as  well  as  most  of  the  specimens  which  I  have 
H^amined,  the  ends  of  the  fragments  were  closed  with  a  compact  bony 
tissue. 

The  mode  of  development  of  the  scapula  will  explain  these  cases. 
The  scapula  is  formed  from  seven  centres ;  namely,  one  for  the  body, 
owe  for  its  posterior  border,  one  for  its  inferior  border,  two  for  the 
acromion  process,  and  two  for  the  coracoid.  Ossification  of  the  body 
exists  to  a  certain  extent  at  or  near  the  period  of  birth.  It  commences 
one  of  the  centfes  of  the  coracoid  process,  about  one  year  after 
h,  and  unites  ^A^  the  body  at  about  the  fifteenth  year.  All  the 
f  centres  remain  cartilaginous  until  from  the  fifteenth  to  the 
enteenth  years,  when  ossification  commences,  and  is  completed  by 
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a  common  union  among  all  parts^  usually  between  the  twenty-seooud 
and  twenty-fifth  years. 

Fig.  63. 


Scapula,  with  eplphyson.     (From  Gray,) 

No  doubt,  however,  a  fracture  of  this  process  does  occasionally  ti**^. 
place.     In  addition  to  my  own,  I  have  already  mentioned  sevef^^ 
other  example.«i,  some  of  which  have  been  confirmed  by  dissectio*^' 
and  in  the  case  mentioned  by  Stephen  Smith,  an  autopsy,  made  thr*^^ 
weeks  after  the  accident,  showed  a  fracture  without  displacement,  tV*- \^ 
periosteum  covering  its  upper  surface  not  being  torn;  the  fragmei^ 
could  be  turned  back  as  upon  a  hinge. 

Prognosis, — The  process  generally  nnitea  with  a  alight  downward 
displacement.     This  occurred  in  at  least  two  of  the  examples  seen  by 
me;  but  in  such  cases  the  motions  of  the  arm  are  not  in  coni^equenceB 
much,  if  at  all,  embarrassed;  unless,  indeed,  it  is  so  much  depresse<lw 
as  to  interfere  with  the  upward  movements  of  the  arm ;  a  resalt  which 
Heister  erroneously  supposed  was  inevitable. 

Sir  Astley  Cooper  says  that  a  true  bony  union  is  rare  in  these  frac^ 
tnres,  and  that  there  generally  results  a  false  joint,  the  fragment 
uniting  by  a  fibrous  tissue;   but  sometimes  the  surfaces,  instead 
uniting  either  by  bone  or  ligament,  become  polished,  and  even  ebur- 
nated. 


°i 

ar- 
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Malgaigne  has  noticed,  also,  in  a  specimen  contained  in  the  Dupuy- 
treB  museum,  a  hypertrophy  of  the  lower  fragment,  this  portion  having 
a  diameter  nearly  twice  as  great  as  that  of  the  portion  from  which  it 
was  detached. 

St/mjytoms, — Where  no  displacement  exists,  the  diagnosis  must 
always  be  difficult,  if  not  impossible.  In  such  a  case  we  could  only 
be  instructed  by  the  manner  in  which  the  injury  had  been  receivea, 
by  the  contusion,  and  by  tbe  presence  of  mobility  or  crepitus. 

Iq  examples  attended  with  displacement,  if  no  swelling  is  present, 
the  finger  carried  along  the  spine  of  the  scapula  to  its  extremity,  will 
easily  detect  the  fracture  by  the  abrupt  termination  of  the  process,  or 
by  the  presence  of  a  fissure,  or  a  depression;  but  as  to  the  other  symp- 
toms, they  must  depend  very  much  upon  the  point  at  which  tbe 
fracture  has  taken  place.  If  in  front  of  the  acromio-clavicular  articu- 
lation, the  position  of  the  arm  in  its  relations  to  the  body  wdll  not  be 
changed;  but  if  the  fracture  is  through  the  articulation,  and  a  dis- 
location of  the  clavicle  results,  or  if  it  is  behind  the  acromio-clavicular 
articulation,  the  arm,  having  in  either  case  lost  the  support  of  the 
clavicle,  will  assume  the  same  position  that  it  does  in  a  fracture  of 
the  clavicle;  that  is,  the  shoulder  will  fall  downwards,  inwards,  and 
forwards, 

JWatm^ent, — If  the  fracture  has  taken  place  in  front  of  the  acromio- 
clavicular articulation,  no  doubt  the  most  rational  plan  of  treatment 
is  that  recommended  by  Delpech;  that  is,  placing  the  patient  in  bed, 
upon  his  back,  and  carrying  the  arm  out  from  the  body  nearly  to  a 
right  angle;  since  by  this  method  the  fragment  is  not  only  lifted,  but 
the  deltoid  muscle  is  relaxed,  and,  consequently,  the  iVagmeot  is  no 
longer  forcibly  drawn  away  from  the  spine  of  the  scapula.  Tf,  there- 
fore, the  patient  will  submit  to  this  treatment  for  a  sufficient  length  of 
time,  the  union  must  be  accomplished  with  the  least  possible  amount 
of  displacement.  In  case  be  will  not  consent  to  such  confinement,  I 
fi^  confident  no  other  plan  which  has  been  recommended  merits  a 
^^hl  unless  it  be  simply  to  place  the  arm  in  a  sling  until  the  union  is 
*c<:oinpli^ed. 

If,  however,  the  fracture  has  taken  place  at,  or  behind  the  junction 
^^  the  clavicle  with  the  process,  the  indications  of  treatment  must  be 
***  all  respects  the  same  as  in  a  fracture  of  tbe  clavicle. 


§   4.    FRACTnREB   OF  THE   CoRACOID   PROCESS. 

I  am  surprised  that  Mr,  Lizars  should  have  never  seen  a  case  or 
heard  of  a  well  authenticated  example  of  a  fracture  of  the  coracoid 
pi"oc^ss.  "  The  coracoid  process,"  he  remarks,  "  is  said  to  be  broken 
pff,  but  this  I  question  very  much;  it  must  be  along  with  the  glenoid 
^vity,  or  there  must  be  a  fracture  of  the  neck  of  the  scapuhi." 
Dr.  Neill,  of  Philadelphia,  has  in  bis  cabinet  a  specimen  of  separa- 
tion of  this  process  at  about  one  inch  from  its  extremity.  The  line  of 
aeparation  is  somewhat  irregular;  there  is  no  callus,  but  it  is  united 
to  the  upper  portion  by  a  dried  tissue,  half  an  inch  in  lengthy  and  con- 
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tinuous  with  tlie  perioflteiini.     This  has  been  regarded  as  :^ 
of  fracture;  but  although  the  scapula  is  large  and  evidentl} 
an  adult,  the  fact  that  the  acromion  process  is  not  yet  united  b 
renders  it  probable  that  this,  also,  is  an  epiphyseal  separation.    . .  .. 
Charles  Gibson,  of  Richmond,  Va.^  informs  me  also  that  he  hasinbti 
cabinet  a  dried  specimen,  from  an  adult,  which  has  been  ^     ' 
liquely  near  the  end,  but  which  is  now  united  by  a  ligai 
fibrous  tissue  of  one  line  and  a  half  in  length.     The  f^agnle^^ 
placed  a  little  forwards,  as  well  as  downwards.     Reuben  D,  ^" 
of  Cincinnati,  is  in  possession  of  a  very  remarkable  and  conclu- 
ample  of  this  fracture.    The  humerus  is  dislocated  forwards,  lb 
and  neck  being  firmly  united  to  the  neck  and  venter  of  the  sc.  v  i  - 
while  at  the  same  time  the  coracoid  process  is  broken  and  di?i       '- 
Dr.  Jackson,  of  Boston,  says  that  specimen  No.  453  io  the  musr  ii 
the  Massachusetts  ifedical  College,  seems  clearly  to  have  been  n  ' 
tore  involving  tVie  base  of  the  coracoid  process,  and  which,  li-v:i,^ 
taken  place  somewhere  within  a  year  of  the  death  of  the  person,  bid 
beecTme  united  by  lx>ne.  and  that  just  before  death  the  process  bd 
broken  oft^  and  so  completely,  as  to  involve  a  portion  of  the  gtewii 
cavity.^ 

Bransby  Cooper  relates  a  case  of  fracture  through  the  baae.  wHick 
after  eight  weeks,  when  the  patient  died,  was  found  to  be  united  bff 
ligament.     The  acromion  process  was  broken  at  the  same  time, 
had  united  in  tlie  same  manner.     The  head  of  the  humerus  vnts 
broken  and  partly  united,^    One  example  is  said  to  have  occ« 
the  practice  of  Dr.  Arnott,  at  the  Middlesex  Hospital,  Loi 
consequence  of  which  the  patient  died,  when  a  dissection  dii 
the  true  nature  of  the  accident*     Mr.  South  has  also  reported 
resembling  somewhat  Mussey^s,  but  much  more  complicated, 
humerus  was  partially  dislocated  forwards,  the  clavicle,  acromion 
ce.ss,  and  the  olecranon  were  broken  as  well  as  the  coracoid  pvoca 
Neither  the  fracture  of  the  clavicle  nor  of  the  coracoid  pi       '~ 
made  out  until  after  the  patient  died,  which  was  on  the  lou 
the  fact  of  the  existence  of  these  fractures  being  then  ascei^aia^ 
dissection/     Erichsen  says  there  is  in  the  museum  of  the  Unit«T«i 
College,  a  preparation  showing  a  fracture  at  the  base  of  this  p 
the  line  of  fracture  extending  across  the  glenoid  cavity.*    Duvei 
Boyer,  and  Malgaigne  have  also  reported  four  additional  exanj| 
confirmed  by  dissections.* 

The  existence  of  this  form  of  fracture,  established  by  at  least 
or  ten  dissections,  can  no  longer  be  denied ;  yet  it  is  usually 
panied  with  serious  complications,  such  as  must  in  most  cases  p^ 
fatal.     In  the  only  case,  however,  in  which   I  have  had  re.i>  ■' 
believe  that  I  had  to  deal  with  a  fracture  of  this  kind,  the  syQi|^-'-'^" 
and  termination  were  less  grave^  although  it  was  complicated  witlii^ 

*  The  RUihor^B  Report  on  D*+fonniti©s,  n-p.  cit. 

*  B.  CoDper,  eflUion  of  Sir  A»i\ey  on  Frao,  aad  DUloc.,  Aioer.  &<!.,  p.  351*. 
»  Arnott,  F*jr(fQ880n'fl  Surg.,  p.  iil3. 
<  South,  Konii.  M«fd.-Cbir.  Rev.,  1840,  vol.  xxxii*,  new  Beri*»8»  p*  41. 

*  Krich^u,  Surgnrv  n  207.  *  Malgnigue,  op.  cit.,  p.  61^* 
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slocation  of  the  outer  end  of  the  clavicle.  A  gentleman 
I  tbe  country  was  struck  by  a  board  which  fell  edgewise 
shoulder.  The  fracture  of  the  coracoid  process  does  ubt 
,ve  been  recognized  by  his  surgeon.  An  apparatus  was  ap- 
jtain  the  clavicle  in  its  place,  but  after  three  months,  when 
tpon  me,  it  atill  remained  displaced  as  at  first.  During  till 
le  the  apparatus  had  been  steadily  kept  on.  On  laying  q^ 
igs  I  discovered  that  the  coracoid  process  was  detached, 
instantly  tbe  movements 
of  the  humerus,  but  being  Fig.  54. 

mbject  to  tbe  movements 
lula.  Some  months  later 
1  the  arm  again,  and  found 
I  the  same  condition  as  be- 
rhe  functions  of  the  arm 
m  paired. 

een  generally  stated  that 
process  is  broken  off^  it 
fried  downwards  by  the 
on  of  the  pectoralis  minor, 
ead  of  the  biceps,  and  the 
shialis  muscles;  but  this 
i  upon  whether  the  coraco- 
ligaments  are  ruptured 
'cumstance  which  is  not 
T  to  occur,  at  least  to  any  great  extent ;  and  in  fact  not  one 
l*attested  examples  of  this  fracture  has  ever  been  acconi- 
h  any  considerable  displacement  in  this  direction. 
\U — In  a  case  of  simple  fracture  of  the  process  unattended 
ither  lesions,  it  is  sufficient  to  place  the  arm  in  a  sling  with 
advanced  as  much  as  possible  upon  the  front  of  the  chest; 
position  we  relax  somewhat  all  of  the  three  muscles  having 
;a  to  this  process.  If  we  were  to  add  anything  to  this  simple 
it  would  be  merely  to  confine  the  scapula  by  a  few  turns 
.  It  is  not  probable,  however,  that  by  either,  or  both  of 
ures  we  should  accomplish  enougb  to  justify  their  continu- 
ly  were  found  to  l>e  painful,  or  even  exceedingly  irksome. 
jraver  forms  of  the  accident,  where  other  bones  about  the 
fli  broken  or  dislocated,  which,  as  we  have  seen,  constitute 

;roportion  of  the  whole  number,  the  treatment  must  geae- 
ittle  or  no  regard  to  this  particular  injury. 


Trmetara  af  tli«  eor&oold  proe«M. 
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neck"  of  the  humerus;  and,  as  a  consequence,  their  meaning  ia 
fQ  obscure,  and  their  teachings  are  sometimes  contradictory  and 
ard.'     It  is  necessary,  therefbro,  that  we  should  define  them  more 
precisely. 

TIjt!  head  of  the  humerus  is  that  smooth,  elliptical  surface,  covered 
by  cartilage  and  synovial  membrane,  which  articulates  with,  and  is 
received  into  the  glenoid  cavity  of  the  scapula. 

The  anatomical  neck  is  the  narrow  line  immediately  encircling  the 
head,  and  which  receives  the  insertion  of  the  capsular  ligament. 

The  surgical  neck  is  that  portion  which  commences  at  the  lower 
margin  of  the  tubercles,  or  at  the  point  of  junction  between  the  epi- 
physis and  the  diaphysis,  and  which  terminates  at  the  insertion  of  the 
pectoralis  major  and  latissimus  dorsi. 

The  neck  is  all  of  that  portion  included  between  the  head  and  the 
insertion  of  the  pectoralis  major  and  latissimus  dorsi,  comprising  not 
onJy  tlie  anatomical  and  surgical  necks,  but  also  the  tubercles,  which 
occupy  the  triangular  space  between  these  two. 


§  I  Fbactubes  of  the  Head  and  Anatomical  Neck. 
Non-impcwted,  ami  ImpaciedL) 


(Intra- Capsular ; 


Cofuses, — The  causes  which  have  been  found  competent  to  produce 
fractures  of  the  head  and  anatomical  neck  are.  the  penetration  of  balls 
or  of  other  missiles  directly  into  the  joints  producing  thus  a  compound, 
sind  generally  comminuted  fracture  of  the  head ;  or  falls  or  direct 
blows  upon  the  shoulder  without  penetration. 

Pathology,  Results,  etc. — When  the  fracture  results  from  the  direct 
penetration  of  some  foreign  bmly  into  the  joint,  it  is  not  only  a  com- 
pouTKl  fracture,  but  the  head  of  the  bone  is  almost  necessarily  broken 
into  fragments.  If  the  patients  recover,  sooner  or  later  the  frag- 
menta  have  generally  to  be  removed. 

Fractures  of   the  anatomical   neck^  produced   by  falls  upon  the 
fihoulJer  without  penetration,  are,  however,  usually  neither  compound 
~  Oor  comminuted,  but  they  often  follow,  with  a  remarkable  degree  of 
Accuracy,  the  line  of  the  insertion  of  the  capsular  ligament,  being 
<Jwayg  according  to  Robert  Smith,  within  the  inferior  or  outer  mar- 
gin of  this  insertion.     He  calls  them,  therefore,  iotra-capsular.     It  is 
{>robabIe.  however — since,  as  we  shall  presently  see,  bony  union  is  not 
denied  to  this  fracture — that  the  line  of  separation  is  not  always,  or 
enenilly,  perhaps,  completely  within  the  insertion  of  the  ligament, 
bot  that  it  is  in  some  degree  extra-articular,  if  not  extra-capsular.     If 
i  is  entirely  intraarticular,  no  doubt  union  of  the  fragments  can  never 
^e  i^ace,  and  generally  suppuration  will  ensue,  demanding,  at  a 
periud  not  very  remote,  an  operation  for  their  removal,  the  same  as 
^w  compound  fractures. 

Gibson,  however,  thinks  that  the  fragment  occasionally  remains, 
being  gradually  absorbed  and  changed  in  figure.     lie  says  that  his 


BoatOD  Medt.  and  Burg.  Jour^*,  June  24,  1868,  p.  410. 
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Fig,  55. 


Fractnre  of  tbe  anato- 
ixilcKl  neck. 


maseum  coEtains  tbree  or  four  well-marked  cases  of  this  kind*  in  all 
of  which  the  head  has  lost  its  spherical  form,  and 
is  very  much  dimiDished,  and  rough  and  flatteai?d 
next  to  the  scapula  J  Other  cabinets  contain  similar 
specimens. 

The  displacements  to  which  the  upper  fragmeni 
or  the  head  of  the  bone,  is  subject,  are  remarkabli 
and  some  of  thera  do  not  seera  to  be  satisfactorily 
explained.  Frequently,  indeed,  its  positiou  i^  m 
sensibly  disturbed,  but  at  other  times  it  is  foon< 
impacted,  or  driven  into  the  cancellous  stmctai 
of  the  inferior  fragment,  in  consequence  of  wliicl 
one  or  both  of  the  tubercles  are  frequently  brokeaj 
off. 

Robert  Smith  relates  the  following  case  as  havii 
afforded  him  his  first  opportunity  of  ascertaininf 
by  post-mortem  examination,  the  exact  nature 
this  form  of  displacement : — 

"A  female,  ast,  47,  was  admittjed  into  the  Rid 
mond  Hospital  under  the  care  of  the  late  Dr.  Mo- 
Dowel  1,  for  an  injury  to  the  humerus,  the  rosultj 
of  a  fall  upon  the  slioulder.  Five  years  afterwards,  the  woman  vhs| 
again  admitted,  under  the  care  of  Mr.  Adams,  with  an  extra-capsular 
fracture  of  the  neck  of  the  femur,  one  montli  after  the  occurrence 
which  she  died,  in  consequence  of  an  attack  of  diarrhcea, 

'*The  shoulder  was  of  course  carefully  examined;  the  arm  waa 
slightly  shortened,  the  contour  of  the  shoulder  was  not  as  fall  or 
round  as  that  of  its  fellow,  and  the  acromion  process  was  more  prorni- 
nent  than  natural.  Upon  opening  the  capsular  ligament,  the  hcaJ 
the  humerus  was  found  to  have  been  driven  into  the  cancellated  tissi 
of  the  shaft,  between  the  tuberosities,  so  deeply  as  to  be  below  the 
level  of  the  summit  of  the  greater  tubercle ;  this  process  had  been 
split  off,  and  displaced  outward;  it  formed  an  obtuse  angle  with  the 
o.uter  surface  of  the  shaft  of  the  bone.^'^ 

The  description  is  accompanied  with  two  excellent  drawings  of  ll 
specimen,  showing  the  distance  to  which  the  superior  fragment 
penetrated  the  inferior,  and  showing  also  complete  union  by  bone. 

I  believe,  also,  that  in  the  following  example  there  was  a  fractal 
at  or  near  tbe  anatomical  neck,  with  impaction,  and  splitting  of  tl 
tubercles : — 

January  12, 1858,  a  young  man,  aged  about  sixteen  years,  fell  fri 
a  height  in  a  gymnasium,  severely  injuring  his  left  shoulder*  I 
him,  with  Dr.  Boardman,  soon  after  the  accident,  and  found  him  ooi 
plaining  very  much  of  the  shoulder,  which  was  some  swollen  and 
tender^  He  could  not  tell  us  how  he  fell,  nor  could  we  discover  any 
contusions  by  which  to  determine  the  point  where  the  blow  was  re- 
ceived.   All  motions  of  the  shoulder-joint  were  painful ;  and  there 

'  Gibson,  Elements  of  Surgery,  vol.  L  p.  279. 

*  South,  Fractures  in  Vicinity  of  Joints,  pp.  1&1-3, 
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remarkable  foloess  in  front  of  the  joint,  feeling  like  the  head  of 
I  the  bone,  jet  not  such  as  is  usually  present  in  a  forward  luxation.  To 
determine  this  more  positively,  however,  the  limh  was  manipulated  as 
for  the  reductioo  of  a  dislocation.  Once  during  the  manipulation  a 
feeble  but  distinct  crepitus  was  detected ;  yet  the  position  of  the  bone 
remained  unchanged.  The  head  was  found  to  be  in  the  socket,  but 
the  precise  nature  of  the  injury  was  not  mude  out 

Fiileen  days  later,  when  the  swelling  had  completely  subsided,  a 
careful  examination  was  again  made  by  Dr.  Board  man  and  myself» 
when  we  arrived  at  the  conclusion  that  it  was  a  fracture  through  the 
bicipital  groove,  and  that  the  lesser  tubercle  was  carried  forward  half 
an  inch  or  more  from  its  fellow,  while  the  head  and  the  greater  tu- 
bercle occupied  their  natural  positions  opposite  the  socket  The 
fragment  projecting  in  front  presented  a  sharp  point,  and  could  not  be 
confounded  with  any  swelliog  of  the  soft  parts.  There  was  a  distinct 
space  between  the  tubercles,  into  which  the  finger  could  be  laid*  No 
depression  existed  under  the  acromion  process  behind,  but  on  mea- 
aurement  the  head  of  this  humerus  was  found  to  be  half  an  inch  wider 
ia  its  antero-jwaterior  diameter  than  the  opposite. 

That  this  tracture  was  accompanied  with  impaction  wag  rendered 

P«Artam  by  the  repeated  and  careful  measurements  of  the  length  of  the 
merus^  which  constantly  showed  a  shortening  of  half  an  inch. 
Uoder  these  circumstances  union  generally  takes  place;  but  it  is 
usually  accompanied  with  the  formation  of  an  irregular  massof  osieo- 
ph7t€8|  which  encircle  the  head  like  a  coronet;  presenting  in  this 
respect  again  a  remarkable  resemblance  to  extra-capsular  fractures  of 
the  neck  of  the  femur;  This  enaheathing  callus,  as  it  may  be  called, 
is  an  outgrowth  from  the  inferior  fragment,  and  it  sometimes  incloses 
the  upper  fragment  as  the  case  of  a  watch  incloses  the  crystal,  only  in 
a  manner  much  more  irregular,  thus  retaining  it  steadily  in  its  place, 
although  very  little  direct  union  has  occurred.    The  cancellous  tissue, 

tpvertheless,  is  occasionally  found  united  completely  by  a  new  and 
Itermediate  bony  tissue,  and  at  other  times  by  a  fibrous  tissue,  or  by 
bib  fibrous  and  bony  tissue. 
[In  some  oases  a  perfect  false  joint  has  been  formed  between  the 
Imposing  surfaces,  while  in  a  few  unfortunate  examples  the  head  not 
oly  refuses  to  unite,  but  by  its  presence,  as  we  have  already  remarked, 
produces  inflammation  and  suppuration,  resulting  in  its  final  extrusion 
from  the  joint 

At  other  times  the  upper  fragment  turns  upon  its  own  axis,  and  is 
found  more  or  less  tilted  or  completely  rotated  in  the  socket ;  so  that 
its  cartilaginous  or  articulating  surface  rests  upon  the  broken  surface 
of  the  lower  fragment  and  its  own  broken  surface  presents  toward 
the  glenoid  cavity, 

Robert  Smith  has  described  a  specimen  of  this  kind  which  he  re- 
moved from  the  body  of  a  woman,  aged  forty,  who  many  years  pre- 
vious to  her  death  fell  down  a  flight  of  stairs,  and  struck  her  shoulder 
with  great  violence  against  the  edge  of  one  of  the  steps.  Whether 
flhe  applied  to  a  surgeon  or  not  at  the  time  of  the  accident,  Mr,  Smith 
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ras  not  able  to  ascertain.  After  death  the  shoulder  looked  somewhat  ■ 
as  if  til  ere  was  a  dislocation  of  the  humerus  into  the  axilla,  there  heiQjH 
a  marked  depression  under  the  acromion  process,  but  the  shafl  of  tbe" 
humerus  was  drawn  upwards  and  inwards  toward  the  coraeoid  pro- 

When  the  capsular  ligament  was  opened,  the  head  of  the  boBe  was 
to  have  been  broken  from  the  shaft  through  the  line  of  the  ana- 
tomical  neck,  and  to  have  completely  turned  upon  itself;  and  the 
cartilaginous  surface  was  actually  driven  one  inch  into  the  cancellated 
structure  of  the  shafts  so  as  to  split  oft'  the  lesser  tubercle  with  a  pa^ 
tion  of  the  greater  Ooly  one-half  of  the  upper  fragment  was  lb 
impacted,  the  other  half  projecting  beyond  the  margin  of  the  lowerJ 
fragment.  Between  the  cartilaginous  surface  and  the  shaft  no  nniott. 
bad  occurred ;  but  there  was  complete  buny  union  between  the  up| 
and  lower  fragment,  beyond  the  limits  of  the  cartilage. 

The  upper  surface  of  the  superior  fragment  rested  in  part  agaiofli 
the  inner  half  of  the  glenoid  cavity  and  upon  its  inner  margin,  andii 

part  it  rested  against  the  neck  of  the 
^g«  56.  Fig*  67.  scapula  in  the  direction  of  the  cora- 

eoid process/ 

N^laton  saw  a  similar  specimen  ift 
the  possession  of  M.  Dubled,  the  re- 
vohuion  of  the  upper  fragraeot  being 
complete ;  but  there  was  no  later  dis- 
placement, and  the  union  had  been 
accomplished  in  a  manner  similar  to 
that  which  is  seen  after  intra-capsu- 
lar,  impacted  fractures,  witboat  re* 
version.* 

I  have  also  been  permitted  to  ex- 
amine a  specimen  belonging  to  Dr. 
Charles  A.  Pope,  of  St.  Louis,  Mo-, 
which  seems  to  have  been  brokeo 
not  only  through   the   line  of  the 
anatomical  neck,   but  also  througl* 
the  surgical  neck.     Both  fragtneatiJ 
are  united  by  bone,  the  lower  frftgj, 
ment  being  carried  in  the  directioti  ' 
the  coraeoid  process,  while  the  up[ 
fragment  appears  to  be  reversed,  ^ 
that  its  articular  surface  is  direot^^ 
toward   the  shaft,   and   its  brok^^ 
surface  articulates  witb  the  glenaJ 
cavity.    The  history  of  this  specim^*^ 
is  unknown. 

It  is  possible,  we  think,  that  thes^ 
extraordinary   changes  of  positioif' 


Dr.  Fofi>  S  pic  [MBit. 
Front  vtew.  Side  rfew. 


I  R.  Sraith,  op.  cit.,  pp,  193-6. 

■  NelatQU,  Elumiiuta  de  Pathol.  Chlrur.,  torn.  prem.  p.  307^ 
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not  the  direct  result  of  the  accident  which  broke  the  bone,  but 
fat  thcv  had  been  taking  place  gradually  and  through  a  long  period* 
It  is  certainly  quite  as  probable  that  the  constant  motions  of  the 
arm  should  accomplish  these  displacements,  as  that  they  should  be 
produced  by  a  direct  blow;  indeed,  the  formei'  supposition  appears 
to  us  much  the  most  probable. 

There  is  another  supposition  which,  in  my  opinion,  is  capable  of 
explaining  most  of  the  phenomena  usually  present  in  these  cases, 
and  which,  if  admitted,  renders  the  supposition  of  a  fracture  unne- 
cessary.    It  is,  that  these  are  all  of  them  examples  of  softening  of 
the  neck  of  the  bone,  as  a  result  of  chronic  inflammation,  ulceration, 
&c. ;  and  that  the  changed  position  of  the  head  is  due  to  pressure 
alone,  being  acted  upon  by  the  muscles  which  surround  the  joint, 
and  which  act  all  the  more  vigorously  because  they  partake  also  of 
the  inflammation  which  has  invaded  the  bone.     This  view  of  these 
specimens,  which  had  already  more  than  once  suggested  itself  to  me, 
was  very  strongly  confirmed  by  its  having  occupied  the  mind  also  of 
Dr.  Neill,  of  Philadelphia,  and  who  at  his  own  instance  stated  to  me 
Jbat  he  believed  this  was  their  true  explanation.     We  were,  at  the 
^pae,  examining  Dn  Pope's  specimen,  already  alluded  to^and  on  com- 
paring it  with  a  specimen  of  dislocation  and  partial  absorption  of  the 
bead  of  the  humerus,  contained  in  Dr.  NeiU's  Museum,  the  points  of 
Hpemblance  were  so  numerous  and  striking  tliat  we  felt  compelled  to 
^mibt  whether  Dr.  Pope's  specimen,  together  with  those  seen  by  Smith 
^pd  N^laton,  did  not  belong  to  the  same  class  with  this  of  NeilVs. 
In  a  case  of  fracture  of  the  "cervix  humeri  within  the  capsular  liga- 
ment," examined  by  Sir  Astley  Cooper,  there  was  also  a  complete 
forward  luxation  of  the  head ;  but  ligamentous  union  had  occurred 
between  the  fragments.^     Many  similar  cases  have  been  reported  by 
other  surgeons. 


I  2.  FBAcrUHES  THROUGH  THE  TuBERCLES.  {EHra-capsvluT ;  Non^mpacted 

and  Impacted.) 

Uoder  this  division  we  intend  to  speak  of  all  fractures  traversing 
tbe  tipper  end  of  the  humerus,  and  involving  the  tubercles,  or  of  all 
tluose  which  occur  between  the  anatomical  neck  on  the  one  hand,  and 
tlie  epiphyseal  junction,  or  surgical  neck,  on  the  other  hand,  and  which 
may  be  more  or  less  oblique  as  well  as  transverse.  Fractures  of  the 
greater  or  lesser  tubercles  are  of  course  excepted,  since  they  are  more 
properly  longitudinal  fractures,  and  do  not  completely  traverse  the 
fliameter  of  the  bone.  Nor  do  we  intend  to  include  those  fractures 
*hich  occur  at  the  epiphyseal  junction,  since,  being  below  the  princi- 
pal insertion  of  those  muscles  which  are  attached  to  the  tubercles,  they 
present  very  peculiar  and  distinctive  features  which  will  demand  for 
them  a  separate  classification. 
Cames,  Pathology,  and  RtsuUs. — Fractures  through  the  tubercles, 
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*  A.  Cooper  on  Dislocations,  &c.|  p.  372. 


!;.c.*  :Vni:r-.ir?:!  -iir--:^::  "he  initomieal  acfik:  are  the  results  genenllf 
of* 'i;r*ftr  .;'.v=  '«^:?-'. "r- :  ir-n  "iie  ^boiiltier.  They  are  not  usullj 
: u// , ni  f; Ji  n .  fr :  v  t l1  t*  ■ : : ::  .iLien*  ii.-c '. dcement  at  the  point  of  fncknit; 
.4  ri:-':ur:v-iT.;iar-  "vi:-:::  zrAs  1  p.iriai  -*spiiinndoa  in  the  fact  thittke 
line  if  :V.'u;r,iir»  ^  :::.--;-i:rn  riie  aaerrions  of  the  znascles  oonvergiBg 
lOon  Me  '.i.i^:r:ir-?  i*i<L  ii^i:  -nnrrl/abijve  or  below"  them,  so  that  ttaj 
rj,nr.\n\ie  Vj  aen  aear:/  :i*iiull;r  ipim  both  fnuments;  but  it  is  iki 
^iimerimes  'i  le  :a  i  nieiL-urr?  to  :mpaoriou:  the  head  being  fiyreed 
rlo^rnwarlA  towari  '.he  ix:'!:!.  ami  'ipon  the  shaft  until  it  is  mideto 
rifle  upon  iu  inner  -^r  jjf^Iarv  wall  like  a  cap ;  the  compact  boBT 
r.i.-wue  of  the  ^haft  penetnrin^r  the  reticular  structure  of  the  hoi 
Thf:se  fra<:tare«  generally  .mite  bj  bone :  yet  more  or  less  impairmeBk 
of  the  motion.^  of  the  limb  results  from  the  inflammation  which  oocon 
in  .'inri  about  the  Joint,  or  from  the  irregular  deposits  of  callaflintk 
vicinity  of  the  fracture. 


§  3.    T/>?fOIT1jDI!fAL  FRACTTREfl  OF  THE  HeAD  AND  NeCK  ;    OB  SPUXTUN^ 
or  THE  (rREATEB  TUBEECUB. 

CaiiAfiA,  Pathnhfjy,  Symptoms,  and  Results. — Mr.  Guthrie  seemfl  to 
linvt;  be<:n  the  first  to  call  attention  to  this  peculiar  injury  of  tb 
sh<Mil(l(!r.  In  a  lecture  delivered  in  November,  1838,  he  deacribel 
four  i'.UHefl  wliicli  h<ad  come  under  his  observation,  and  which  he  »■ 
f^ardiMl  as  examples  of  separation  of  the  small  tuberosity,  acoomptniel 
with  inoro  or  less  of  the  head,  the  fracture  extending  along  a  portki 
of  tho  liicipital  ^nx)ve.* 

Ui>)HTt  Smith,  however,  believes  that  it  was  the  greater  and  not  the 
IrsMor  tuborosity  which  was  thus  detached  in  the  cases  mentioned  br 
Mr.  ilull»rir.  simv  the  external  signs  were  so  nearly  like  those  whiA 
wero  present  in  a  woman  seen  by  himself,  and  in  whom  an  autopif 
en.'iMed  liim  t\>  verify  his  diagnosis.  The  following  is  the  case  ii 
lel.ited  bv  Mr.  Smith: — 

"  III  July.  ISI  I.  1  was  riHiuesteil  to  examine  the  body  of  Julia  Darby, 
iv\.  SO.  \\lu»  hiul  died  v>f  ehronio  pulmonarv  disease.  Upon  enterinc 
\\w  lASMM.  ihv»  appearauees  of  tho  left  shoulder-joint  at  once  attracted 
\\\\  Mwwiww.  s\\\y\  siruek  me  as  boirtg  dit^erent  from  those  which  attend 
iNv  MiyMo  v\»!nMu»u  injuries  of  this  artieulation. 

TNo  slu»u!vler  l\^\l  ivvit.  tv»  a  ocrraiu  extent  its  natural  rounded 
ivoin.  \*.o  Hv'Jx^jn'A*:^  prvwss*  a*t:K*u^h  uuu:?ua!Iy  prominent,  did  sA 
^''Visvi-  t<  MuieN  .I'i »'!  oases  or\li5i!vva:io:i  of  the  head  of  the  humena 
V^o  "^'vMvuS  v»r  iNo  .*'(\".'.\t"o:».  w:k>  ii^vatly  :r:creased.  and  upon  ppCBS- 
•■»,<  xVJKMvS  v-v  iv'v'.'M'o:*.  .11*  oc<cseo::s  :u:::cr  vTo^iM  be  distinctly  fel^ 
n\x  s»i»\  1^^  vNo  ^'vsrvi  iMTC  oi'  v^'  ^\:*oi«.i  rav':y :  i^  rormed  a  promi- 
'•v'.«\0  ^^'^•^  ^v  ix  vv:v\v-*l*  o  '.  *v  .  ;■*  :!c  ^j^;^  yo--^:  ::  nioved  along 
u  i'^  '.-V  xXi  ^  o.  V  «c  'v.rnv;«{c<  >v.:  n:u>  i*ta-i:  vsc!y  zicc  ihe  head  of  the 

\  AVv^M  ^*-k{  'H'>;\>i   '-irnor  *»:-.x»i.:  .  -  :>.*  -:ri3i:ed  :orm  of  the 

^>M^^flM.k\   ';^    \vt.     KSrt     .,•u^i     V.;.     4.IU   ■'^l--^    ;i 
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ad  of  the  hameras,  lay  beneath  the  base  of,  and  internal  to,  the  cora- 
id  process,  and  between  the  two  the  finger  could  be  sunk  into  a  deep 
Icus,  placed  immediately  below  the  coracoid  process.  The  elbow 
old  be  brought  into  contact  with  the  side,  and  there  was  no  appre- 
lible  alteration  in  the  length  of  the  arm. 

•*  Upon  removing  the  soft  parts,  the  head  of  the  bone  presented  itself, 
ing  partly  beneath  and  partly  internal  to  the  coracoid  process.*  The 
reater  tuberosity,  together  with  a  very  small  portion  of  the  outer 
irt  of  the  head  of  the  bone,  had  been  completely  separated  from  the 
iftft  of  the  humerus.  This  portion  of  the  bone  occupied  the  glenoid 
ivity,  the  head  of  the  humerus  having  been  drawn  inwards  so  as  to 
rojeot  upon  the  inner  side  of  the  coracoid  process ;  it  was  still,  how- 
rer,  contained  within  the  capsular  ligament. 

"The  fracture  traversed  the  upper  part  of  the  bicipital  groove, 
bich,  in  consequence  of  the  displacement  which  the  head  of  the  bone 
mL  suffered,  was  situated  exactly  below  the  summit  of  the  coracoid 
recess.  A  new  and  shallow  socket  had  been  formed  upon  the  costal 
irface  of  the  neck  of  the  scapula,  below  the  root  of  the  coracoid  pro- 
ses, and  the  inner  edge  of  the  glenoid  cavity  corresponded  to  the  pos- 
irior  part  of  the  sulcus,  which  separated  the  head  of  the  bone  from 
le  detached  tuberosity.  The  latter  was  united  to  the  shaft  only  by 
gament. 

••The  capsule  had  not  been  injured,  but  was  thickened  and  en- 
.rged,  and  bone  had  been  deposited  in  its  tissue.  The  injury  had 
rraently  occurred  many  years  before  the  death  of  the  patient,  but 
16  history  connected  with  it  could  not  be  precisely  ascertained."^ 

Mr.  Smith  relates  one  other  case,  in  the  living  subject,  which  he 
kw  in  connection  with  Mr.  Adams,  at  the  Bichmond  Hospital,  and 

0  adds  that  "  numerous"  other  living  examples  have  fallen  under  his 
bservation. 

Sir  Astley  Cooper  has  also  published  the  particulars  of  a  case  of 
acture  of  the  greater  tubercle,  which  was  communicated  to  him  by 
[r.  Herbert  Mayo.* 

The  following  I  believe  also  to  have  been  an  example  of  this  rare 
M^ident : — 

John  Hill,  8Bt.  78,  fell  upon  the  side-walk,  striking  upon  his  right 
loulder.  The  physician  to  whom  he  was  sent  thought  the  humerus 
as  dislocated,  and  directed  him  to  the  Buffalo  Hospital  of  the  Sisters 
r  Charity,  but  he  did  not  apply  for  admission  until  eight  days  after, 
et  14,  1867,  when  Dr.  Boardman  and  myself  examined  the  limb 
irefally. 

Although  we  placed  him  under  the  influence  of  chloroform,  the 
iagDOsis  was  not  satisfactorily  made  out.  We  inclined,  however,  to 
16  opinion  that  it  was  a  fracture  of  the  greater  tubercle.  The  antero- 
oaterior  diameter  of  the  upper  end  of  the  bone  was  greatly  increased ; 
lere  was  occasional  distinct  crepitus,  but  the  limb  was  not  shortened. 

1  Boberi  Smith,  op.  olt.,  p.  178. 

*  A.  Cooper,  on  Dislooations  aiid  Fraotares  of  the  Joints.  Edited  hy  R.  Cooper. 
BMiiean  •dition,  p.  384. 
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Hit,  after  admission,  consisted  in  the  application  of  one 
plint,  accurately  moulded,  and  extending  from  above  tbe 
iiow  tlie  elbow,  and  encircling  ooe-half  the  circumference 
be  splint  being  secured  with  the  usual  bandages,  iStc. 
s  a  perfect  limb. 

^pk  fracture.  Union  with  displacement  and  deformity, — 
Jalo,  set.  12,  fell  fourteen  feet,  striking  on  the  front  and 
left  ahoulder,  Dr,  R,  of  Erie  County,  saw  the  lad  withio 
aly  19, 1853).  He  was  brought  to  me  on  the  fourth  day 
lent.  The  npper  part  of  the  arm  waa  then  very  much 
►und  the  arm  dressed  as  for  a  fracture  of  the  middle  or 
'the  humerus.  It  was  shortened  one  inch.  The  elbow 
Bckwards,  and  there  was  a  remarkable  projection  in  front 
eling  like  the  head  of  the  bone.  The  hand  and  arm 
8.  I  suspected  a  dislocation  of  the  head  of  the  humerus 
>  having  administered  chloroform,  I  attempted  its  reduc- 
heel  in  the  axilla.  While  making  extension,  I  felt  a 
ion  like  the  slipping  of  the  bone  into  its  socket,  but  on 
found  the  projection  continued  as  before,  I  then  re- 
►rt,  with  precisely  the  same  result, 
ed  an  arm  sling,  and  directed  leeches  and  cold  evapo- 

I,  five  days  after  the  accident,  it  was  examined  by  Drg, 
gor,  Joseph  Smith,  with  myself.  We  still  believed  it 
ftion,  and  having  administered  chloroform,  we  again 
reduction.     The  same  slipping  sensation  was  produced 

the  deformity  was  repeatedly  made  to  disappear;  but, 
;  the  extension,  it  as  often  reappeared, 
ser  of  the  accident  was  now  made  apparent,  and  we  pro- 
i  to  apply  the  splint  and  bandages  suitable  for  a  fracture 
i\  neck  of  the  humerus,  namely,  a  gutta-percha  spliut, 

the  outside,  from  the  top  of  the  shoulder  to  below  the 
1  arm  and  body  roller  secured  with  flour  paste. 
I  twelve  days  after  the  accident,  Dr,  Wilcox,  Marine  Sar- 
bi  saw  the  arm  with  me.     The  fragments  were  displaced 
ben  I  first  saw  it,  and  the  same  as  when  no  apparatus 

We  examined  it  again  carefully,  and  attempted  to  make 
I  remain  in  place,  hut  we  were  unable  to  do  so,  except 

them  and  making  extension. 

fwenty-first  day.  I  removed  all  the  dressings.  Motion 
fagments  had  ceased,  but  the  projection  and  shortening 
pfore;  now,  also»  the  irregular  projections  of  the  fractured 
&re  distinctly  felt  The  dressings  were  never  reapplied. 
I  later  no  change  had  occurred.  He  could  carry  the 
ts  freely,  as  well  as  backwards,  the  motions  of  the  shoul- 
J  unimpaired, 

%pk  fracture,  with  displacement ;  resulting  in  deformity 

""  B.,  of  Lockport,  ret.  43,  was  thrown  from  his  horse 
,  striking  upon  his  right  elbow. 
an  experienced  surgeon  of  Lockport,  exam'     '       d 
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Fig.  59, 


to  wliich  it  followed.  Its  superior  surface,  which  could  ba 
felt,  was  slightly  convex,  and  its  margin  had  nothing  of  the 
whicli  the  edge  of  a  recently  broken  bone  presents  in  ordinary 
'*  When  this  projecting  portion  of  the  bone  was  pushed  oi 
as  to  bring  it  in  contact  with  the  under  surface  of  the  h< 
humerus  (previously  fixed  as  far  as  it  was  possible  to  do  m\ 
was  produced  hy  rotating  the  shaft  of  the  bone.  It  did  not 
resemble  the  ordinary  crepitus  of  fracture,  but  it  would  be 
difficult,  by  any  description,  to  convey  a  clear  idea  of  what 
ence  consisted  in. 

*'  From  a  careful  consideration  of  the  symptoms  and  a 
above  mentioned  (taking  into  account  also  the  age  of  "' — 
diagnosis  was  formed,  that  tlie  injury  consisted  in  a 
superior  epiphysis  of  the  hunaerus  from  the  shaft  of  the 
mechanical  contrivances  were  employed  in  this  case,  but 
ineffectual  in  maintaining  the  fragments  in  their  proper  rel 
tion/'i  ^ 

Sir  Astley  Cooper  has  also  briefly  described  one  exampl 
*'  Its  age  was  ten  years.     The  symptoms  of  the  injury  wer 
of  moving  the  elbow  from  the  side,  or  of  supporting  the 

by  the  aid  of  the  other  han" 
pain.     The  tension  which  sj 
up  the  hollow  which  was  at  fi 
by  the  fall  of  the  deltoid  ma 
the  head  of  the  hone  was  fix< 
tured  extremity  of  the  humer 
tilted  under  the  deltoid  muscle,  i 
felt,  and  even  shown,  by  raising] 
the  elbow.     Crepitus  could  be^ 
not  by  rotating  the  arm,  but  by^ 
bone  and  pushing  it  outward,    ' 
of  the  fracture  was  a  fall  upon  til 
into  a  saw-pit  of  the  depth  of  eij 
It  will  be  necessary,  in  orde^ 
understanding  of  the  various  aspjf 
fracture — a  fracture  of  the  surgid 
to  relate  several  illustrative  exan 

Case  1.  Simple  fracture  : 
Union  wilhoui  deformity, — Alex. 
mt  62  ;  admitted  to  the  Buffalo  " 
the  Sisters  of  Charity,  December  19,  1851.     He  had  falle] 
side-wa!k»  striking  upon  his  right  arm.     Dr.  Johnson,  of 
reduced  the  fracture  and  applied  appropriate  dressings, 
the  fragnients  had  yet  occurred  ;  but  as  the  surfaces  were  in 
it  was  ouly  after  conside*  '•anipuhitton,  and  not  until  m 

forearm  ypon  the  arm,  3d  the  humerus  by  means 

arm,  that  the  crepitus  1  Itinct,  and  gave  unequivi 

of  the  existence  of  a  f  of  its  situation 
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[treatment,  after  admissioo,  consisted  in  the  application  of  one 

Ercba  splint,  accurately  moulded,  and  extending  from  above  the 
r  to  below  the  elbow,  and  encircling  one-half  the  circumference 
rm  ]  the  splint  being  secured  with  the  usual  bandages,  &c. 
\  result  is  a  perfect  limb. 

IS  2.  Simple  fracture.  Union  with  displacement  and  deformiiy. — 
\,  of  BuflFalo,  set  12,  fell  fourteen  feet,  stjriking  on  the  front  and 
e  of  the  left  shoulder.  Dr.  P,,  of  Erie  County,  saw  the  lad  within 
boars  (July  19»  185S),  He  was  brought  t^y  me  on  the  fourth  day 
khe  aocident.  The  upper  part  of  the  arm  waa  then  very  much 
in,  I  found  the  arm  dressed  as  for  a  fracture  of  the  middle  or 
third  of  the  humerus.  It  was  shortened  one  inch.  The  elbow 
led  backwards,  and  there  was  a  remarkable  projection  in  front 
t,  feeling  like  the  head  of  the  bone.  The  hand  and  arm 
erless.  I  suspected  a  dislocation  of  the  head  of  the  humerus 
and,  having  administered  chloroform,  I  attempted  its  reduc- 
!th  my  heel  in  the  axilla.  While  making  extension,  I  felt  a 
sensation  like  the  slipping  of  the  bone  into  its  socket,  but  on 
Icuition  I  found  the  projection  continued  as  before.  I  then  re- 
ft the  effort,  with  precisely  the  same  result. 
low  applied  an  arm  sling,  and  directed  leeches  and  cold  evapo- 
f  lotions, 

I  the  25th.  five  days  after  the  accident,  it  was  examined  by  Drs. 
^  regor,  Joseph  Smith,  with  myself.     We  still  believed  it 

H^ation,  and  having  administered  chloroform,  we  again 
ipted  its  reduction.  The  same  slipping  sensation  was  produced 
fore>  and  the  deformity  was  repeatedly  made  to  disappear;  but, 
ispending  the  extension,  it  as  often  reappeared, 
ic  character  of  the  accident  was  now  made  apparent,  and  we  pro- 
d  at  once  to  apply  the  splint  and  bandages  suitable  for  a  fracture 
le  surgical  neck  of  the  humerus,  namely,  a  gutta-percha  splint, 
idtng,  on  the  outside,  from  the  top  of  the  shoulder  to  below  the 
r,  with  an  arm  and  body  roller  secured  with  flour  paste. 
\  ibe  81st,  twelve  days  after  the  accident,  Dr.  Wilcox,  Marine  Sur- 
tt  Bufialo,  saw  the  arm  with  me.  The  fragments  were  displaced 
lune  as  when  I  first  saw  it,  and  the  same  as  when  no  apparatus 
pplied.  We  examined  it  again  carefully,  and  attempted  to  make 
ragments  remain  in  place,  but  we  were  unable  to  do  so,  except 
^  holding  them  and  making  extension. 

igust  9  (twenty-first  day.  I  removed  all  the  dressings.  Motion 
Den  the  fragments  had  ceased,  but  the  projection  and  shortening 
toed  as  before ;  now.  also,  the  irregular  projections  of  the  fractured 
I  were  more  distinctly  felt.  The  dressings  were  never  reapplied. 
}  months  later  no  change  had  occurred.  He  could  carry  the 
p  forwards  freely,  as  well  as  backwards,  the  motions  of  the  shoul- 
ItDt  being  uj^mmired. 


s.  ^^- 


ith 


disTjIof-ement  *  resulting  in  deformity 
^3,  was  thrown  from  his  horse 
t  elbow. 
»f  Lockport,  examined  and 
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Fif.  50. 


to  vbieh  it  foDowed.  Its  wiiieriof  mtAce,  which  ocmlcl 
felt,  was  sligfatlj  coDTex^  ind  its  mmf^gin  had  nothtiig  r;* 
which  the  edgeof  a  reoentlj  broken  heme  preseotB  in  or 

**  When  this  pmjectiQgportioo  of  the  hone  waspa^b' 
aa  to  bring  it  m  contact  with  the  tinder  aorfaoe  of   ' 
homenia  (prerioQaljr  fixed  aa  &r  aa  it  was  possib] 
waaprodooed  bjroteliag  the  abaft  of  the  bone,     h 
resemble  the  orcliDajy  erepitoa  of  fracture,  but  it  wo^i : 
diflBcult,  by  aoy  description,  to  oooTey  a  dear  idea  •/ 
ence  consisted  id. 

"  From  a  careful  consideration  of  the  sympt 
above  mentiooed  (taking  into  aooonnt  also  the  a 
diagnodiB  was  formed,  that  the  injarv  oooflifltod 
superior  epiphysis  of  the  hu  '     -' 

mechanical  contrivances  wt 
inefTectaal  in  maintaining  the  ir 
tion/*' 

Sir  Astley  Cooper  has  also  briefly  describe 
"Its  age  was  ten  years.     The  symptom 
of  moving  the  elbow  from  the  side,  or  c- 

by  the  aid  of 

pain.     The  t. 

up  the  hollo^^ 

by  the  fall  of 

the  head  of  t 

tured  ext' 

tilted  urjii 

felt,  and  evt'i. 

the  elbow.     < 

not  by  rotatir 

bone  an*] 

of  the  li;- 

into  a  sn 
It  wjl 

uodersl;n 

fractrir 

to  rt" 

UfW 

tlm  81dl<^rn  of  Oharity,  Decemb 
Hirio  wiilk,  Mtrtking  ujmu  bis  ri^ 

I  lilt   fVn^HMMilN    Uni\ 

It  wan  umIv  h<V 
IWruuiiu  *i|»t'"  1 
unn,  th*»t  1' 


I  liMlt^rt  r 


.•••11 

.lit, 
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ii  ten 

.'•  tliiiii 
.:.'  .lis- 

.I'-tUIVS, 

:;  tcii«l(.»ii 

:i]>|u»r  ein.l 
I'd  tin.'  coni- 

•  »|Hjr  (k'l'.larcrf 

•'iin  speciiiieiis 

Tract urc  ui*  tlio 

:  'longiii;^  to  Dr. 

.  ;;<  :il.-o  ill  a  >|V- 

.Nfc'lical  C<»llfgt^ 

'i'l  jn'ociss,  and  in 

I  lie  L'lii  versify  of 

..lenient  lias  beeomo 

'.'  in  tlic  j)()ssession  of 

.-.••.l  towanl  tlie  axilla. 

■••iiient  forwards  nieii- 

.  I  lie  axilla  but  once.    I 

V  of  Malgai.^n«"'s  obser- 

.iiient  most  oft«'ii  drawn 

««f  those  who  think  that 

•  :iiwar<ls;  yet.  n«>  dt»ubt, 

-aiilt  has  seen  them  both 

:  a,  and  others  have  seen 

•binet  the  eopy  of  a  s])eei- 

i"  wards,  but  the  lower  I'rag- 

:  e  epiphysis,  it  is  sometimes 

•'haraeter  as  we  have  already 

M^iigh  the  tubereles.     Robert 

.raving  intende*!  to  illustrate 

.  extra-eapsular  impa«*ted  frae- 

.■•arly  corresponds  to  the  line  of 

.:t. 

.ij-aetion  oeeurs.     Dr.  Cliarles  A. 

eiinens  of  this  kind,  in  whi«'li  no 

•  jjiy  evitlenee  that  impiH-tion  had 

iiu."  of  fracture  eonimfi.»'es   at    the 

:t,  and  ••      -Mids  thenee  irn'-ulariy 

'W  tl.  tuberosity,      in  the 

:;••;•  -.ime  point  and  ter- 
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ih- '  '1  rt^A  ffH/tinfft.    Dr.  FnwKt  wis  preaiittt  sod  assled  ti  ai 
ij  ^^  mrgocmB  who  examioed  the  arm 

'r«i^iiivtii  wmkB  after  the  aoeident,  Mr.  6.  caUed  ttpon  me. 
it  iili«>rtoD#d  one  inch;  the  elbow  hung  off  si: 

♦  HI  immt  «nd  of  the  lower  fragment  was  disrioi 

t,i  f(,M  »i)H»Mlfl*'rj'*if»t  under  the  clavicle,  feeling  very  much  lika^j 
liMml  itf  rJiK  \ttnuK  The  fragments  wei*e  not  united,  but  they  couUI^I 
^mIi^juI  iirinlly,  iirirl  rrmdo  to  move  separately  and  freely.  He  statrftjf 
|Mt«  lln^l  U^  W»M  iH!it»junt  to  rheumatism,  and  especially  in  the  ahoulkl 
iiMl  4MIII  »*r  llui  H«ln  iiyured.  He  wished  to  know  whether  it  cyaU] 
[itiil  lui  "  In  m^C* 

Two  Y»^'»»  •  '»T^*^«*,  1  found  the  bone  still  ununited^     He  was,  liowewr,| 
Mill*  %ki  V  \  thrtt  hand,  having  first  lifted  his  arm  with  the  ( 

tfiHtuI  m\^\  MiHi  II  u}Km  tho  table. 

( U MK  4    AMi^ik /VnefHff,  prijAa4?y  tmpacted ;  resulting  tn  */b) 

UnlMc^  fH  1^  fell  backwards,  June  ' 

\o1i  AmMot.    Dr,  L.  saw  it  immedia 

^ ,  aliMiplod  its  raltiotion.    He  subsequent] y  n 
«  #^W  Ilia  piliM&  with  Dr.  L.  on  the  leath  dayj] 
l^|iMii0MiMi«d«U^    Hie  frugniciila  were  ( 
vi^i^tiM  k  ttma  of  and  a  litlla  bahnr  the  jouil 

V  ^te^  hjjdi8aid»i 
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cation  conimences  in  the  upper  epiphysis  first,  it  is  the  last  to 
Ibrm  bony  union  with  the  shaft. 

The  following  is  an  account  of  the  only  case  of  separation  at  the 
npper  epiphysis  which  I  have  ever  recognized : — 

Alike  Bovin,  set,  18  months,  fell  sideways  from  his  cradle  in  Novem- 
ber, 1855.  He  was  taken  to  an  empiric,  who  called  it  a  sprain^  and 
applied  liniments.  Three  weeks  after  the  accident  he  was  brought 
to  me,  and  I  found  the  arm  hangiog  beside  the  body,  with  little  or 
no  power  on  the  part  of  the  child  to  move  it.  There  was  a  slight 
depression  below  the  acromion  process,  and  considerable  tenderness 
about  the  joint;  but  the  shoulder  was  not  swollen,  nor  had  it  been  at 
any  time.  The  line  of  the  axis  of  the  bone,  as  it  hung  by  the  side, 
was  directed  a  little  in  front  of  the  socket. 

On  moving  the  elbow  backwards  and  forwards,  the  upper  end  of  the 
shaft  moved  in  the  opposite  directions  with  great  freedom,  and  could 
be  distinctly  felt  under  the  skin  and  muscles.  This  motion  was 
accompanied  with  a  slight  sound,  or  sensation,  a  sensation  not  like 
the  grating  of  broken  bone,  but  much  less  rough.  There  was  no  short- 
ening of  the  limb.  When  the  elbow  was  carried  a  little  forwards 
upon  the  chest  the  fragments  seemed  to  be  restored  to  complete  coap- 
tation ;  and  of  this  I  judged  by  the  restoration  of  the  line  of  the  axis  of 
the  shaft  to  the  centre  of  the  socket,  and  by  the  complete  disappear- 
ance of  the  depreswsion  under  the  point  of  the  acromion  process, 

I  applied  suitable  dressings  to  retain  the  arm  in  this  position;  but 
ve  months  after  the  injury  was  received  the  fragments  had  not  united, 

d  the  child  was  still  unable  to  lift  the  arm,  although  the  forearm 

d  hand  retained  their  nsual  strength  and  freedom  of  motion.  The 
same  crepitus  could  occasionally  be  felt  in  the  shoulder,  and  the  same 
preternatural  mobility.  The  shoulder  was  at  this  time  neither  swollen 
nor  tender. 

Eobert  Smith  and  Sir  Astley  Cooper  both  speak  of  it  as  a  frequent 
accident  in  early  life,  but  the  recorded  cases  are  very  few.  The  case 
mentioned  by  Mr,  Smith  has  been  given  very  much  at  length,  and,  as 
a  characteristic  example,  deserves  to  be  repeated:— 

"During  the  early  part  of  last  year,  a  boy,  eight  years  of  age,  was 

Idmitted  to  the  Richmond  Hospital,  under  the  care  of  Dr.  McDowell. 
Lbout  a  week  previous  to  his  admission  he  had  fallen  upon  the  shoul- 
ler,  and  at  once  lost  the  power  of  using  his  arm, 
*'It  was  at  first  sight  evident  that  there  did  not  exist  any  luxation 
f  the  head  of  the  humerus,  and  it  was  equal]y  obvious  that  the  case 
^as  not  an  example  of  any  of  the  ordinary  fractures  to  which  the  neck 
of  the  bone  is  liable.  There  was  no  diminution  of  the  natural  rotundity 
of  the  shoulder  nor  any  unusual  prominence  of  the  acromion  process ; 
the  head  of  the  bone  could  be  distinctly  felt  in  the  glenoid  cavity,  and 
it  remained  motionless  when  the  arm  was  rotated;  there  was  very  lit- 
tle separation  of  the  elbow  from  the  side,  but  it  was  directed  slightly 
backwards. 

"  About  three-quarters  of  an  inch  below  the  coracoid  process  there 
existed  a  remarkable  and  abrupt  projection,  manifestly  formed  by  the 
Lemper  extremity  of  the  shall  of  the  humerus,  every  motion  imparted 


222 


FRACTURES    OF    THE    HUMERUS, 


Pig.  69, 


to  wTiicli  it  followed.  Its  superior  surface,  which  could  be  distim 
felt,  was  sligbll  J  convex,  and  it^  margiii  had  nothing  of  the  shdrpoi 
wbieli  the  edge  of  a  recently  broken  bone  presents  in  ordinary  fract^r^-*- 
'*  When  this  projecting  portion  of  the  bone  was  pushed  ontwari-  • 
as  to  bring  it  in  contact  with  the  under  surface  of  the  head  of  ib« 
humerys  (previously  fixed  as  far  as  it  was  possible  to  do  so),  a  crepitw 
was  produced  by  rotatiog  the  shaft  of  the  bone.  It  did  not,  however, 
resemble  the  ordinary  crepitus  of  fracture,  but  it  would  be  extremtij 
difficult,  by  any  description,  to  convey  a  clear  idea  of  what  the  difc 
ence  consisted  in, 

"  From  a  careful  consideration  of  the  symptoms  and  appeartDoa 
above  mentioned  (taking  into  account  also  the  age  of  the  p.-  ' 
diagnosis  was  formed,  that  the  injury  consisted  in  a  separati 
superior  epiphysis  of  the  humerus  from  the  shaft  of  the  bone.  Van  ':• 
mechanical  contrivances  were  employed  in  this  case,  but  all  pry>vci 
ineffectual  in  maintaining  the  fragments  in  their  proper  relative  pofi' 
tion,"^ 

Sir  Astley  Cooper  has  also  briefly  described  one  example. 
"  Its  age  was  ten  years.     The  symptoms  of  the  injury  were,  inal>:ii'7 
of  moving  the  elbow  from  the  side,  or  of  supporting  the  arm,  udj*> 

by  the  aid  of  the  other  hand,  without  j 
pain.  The  tension  which  succeeded  fill 
up  the  hollow  which  was  at  first  prod 
by  the  fall  of  the  deltoid  muscle.  Wb 
the  head  of  the  bone  was  fixed,  the 
tured  extremity  of  the  humerus  could 
tilted  under  the  deltoid  muscle,  so  asta 
felt,  and  even  shown,  by  raising  the  am 
the  elbow.  Crepitus  could  be  percei 
nut  by  rotating  the  arm,  but  by  raistsg 
bone  and  pushing  it  outward.  The  cfl'i^ 
of  tbe  fracture  was  a  fall  upon  theshoiuil'f 
into  a  saw-pit  of  the  depth  of  eight  fe»:i  ' 
It  will  be  necessary,  in  order  U)  a  full 
understanding  of  the  various  aspects  of  tliii 
fracture — a  fracture  of  tbe  surgical  neck-- 
to  relate  several  illustrative  examples. 

Case  1.  Simple  fracture ;  never  di^pbotL 
Union  without  deformity , — Alex.  Balentinc. 
set  62 ;  admitted  to  the  Buffalo  Hospital  *'f 
the  Sisters  of  Charity,  December  19,  1851,  He  had  fallen  upc"  '' 
side-walk,  striking  upon  his  right  arm.  Dr.  Johnson,  of  Bufl&l'- 
reduced  the  fracture  and  applied  appropriate  dressings.  No  union  ut 
the  fragments  had  yet  occurred  ;  but  as  the  surfaces  were  in  apposii»<>^ 
it  was  only  after  considerable  manipulation,  and  not  until  we  bent  ill* 
forearm  upon  the  arm,  and  rotated  the  humerus  by  means  of  the  for^ 
arm,  tliat  tbe  crepitus  became  distinct,  and  gave  unequivocal  evidence 
of  the  existence  of  a  fracture,  and  of  its  situation. 


Fr»ettiro  of  lfa«  ioi^oil  nock  of  the 
liiLmenat.    {Frum  Ormj.) 


I  Bobert  SmitU,  op,  cit,,  p.  201. 


«  A  C<K)per,  op.  cil*,  S92. 
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The  treatment,  after  admission,  consisted  in  the  application  of  one 
gutta-percha  splint,  accurately  monldedp  and  extending  from  above  the 
shoulder  to  below  the  elbow,  and  encircling  one-half  the  circumference 
of  the  arm;  the  splint  being  secured  with  the  usual  bandages,  &c. 

The  result  is  a  perfect  limb. 

Case  2.  Simple  fracture.  Union  with  displctcemeM  and  deformity, — 
White,  of  Buffalo,  set.  12,  fell  fourteen  feet,  sy-iking  on  the  front  and 
outside  of  the  left  shoulder.  Dr.  P,,  of  Erie  County,  saw  the  lad  within 
three  hours  (July  19,  1853).  He  was  brought  to  me  on  the  fourth  day 
after  the  accident.  The  upper  part  of  the  arm  was  then  very  much 
swollen.  I  found  the  arm  dressed  as  for  a  fracture  of  the  middle  or 
lower  third  of  the  humerus.  It  was  shortened  one  inch.  The  elbow 
was  inclined  backwards,  and  there  was  a  remarkable  projection  in  front 
of  the  joint,  feeling  like  the  head  of  the  bone.  The  hand  and  arm 
were  powerless.  I  suspected  a  dislocation  of  the  head  of  the  humerus 
forwards;  and,  having  administered  chloroform,  I  attempted  its  reduc* 
tion  with  my  heel  in  the  axilla.  While  making  extension,  I  felt  a 
sudden  sensation  like  the  slipping  of  the  bone  into  its  socket,  but  on 
examination  I  found  the  projection  continued  as  before,  I  then  re- 
peated the  effort,  with  precisely  the  same  result 

I  now  applied  an  arm  sling,  and  directed  leeches  and  cold  evapo- 
rating lotions. 

On  the  25th,  five  days  after  the  accident^  it  was  examined  by  Drs, 
Mixer,  McGregor,  Joseph  Smith,  with  myself.  We  still  believed  it 
was  a  dislocation,  and  having  administered  chloroform,  we  again 
attempted  its  reduction.  The  same  slipping  sensation  was  produced 
as  before,  and  the  deformity  was  repeatedly  made  to  disappear;  but, 
on  suspending  the  extension,  it  as  often  reappeared. 

The  character  of  the  accident  was  now  made  apparent,  and  we  pro- 
ceeded at  once  to  apply  the  splint  and  bandages  suitable  for  a  fracture 
of  the  surgical  neck  of  the  humerus,  namely,  a  gutta-percha  splint, 
extending,  on  the  outside,  from  the  top  of  the  shoulder  to  below  the 
elbow,  with  an  arm  and  botly  roller  secured  with  flour  paste. 

On  the  31st,  twelve  days  after  the  accident,  Dr.  Wilcox,  Marine  Sur- 

Sson  at  Buffalo,  saw  the  arm  with  me.  The  fragments  were  displaced 
e  same  as  when  I  first  saw  it,  and  the  same  as  when  no  apparatus 
was  applied.  We  examined  it  again  carefully,  and  attempted  to  make 
the  fragments  remain  in  place,  but  we  were  unable  to  do  so,  except 
while  holding  them  and  making  extension. 

August  9  (twenty-first  day.  I  removed  all  the  dressings.  Motion 
between  the  fragments  had  ceased,  but  the  projection  and  shortening 
remained  as  before ;  now,  also,  the  irregular  projections  of  the  fractured 
t)ODea  were  more  distinctly  felt.  The  dressings  were  never  reapplied. 
Three  months  later  no  change  had  occurred.  He  could  carry  the 
elbow  forwards  freely,  as  well  as  backwards,  the  motions  of  the  shoul- 
der-joint being  unimpaired. 

Case  S.  Simple  fracture,  with  displacement;  resulting  in  deformity 
and  non-union. — L.  B„  of  Lockport,  not.  48,  was  thrown  from  his  horse 
in  February,  1854,  striking  upon  bis  right  elbow. 

Dr.  Maxwell,  an  experienced  surgeon  of  Lockport,  examined  and 
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dressed  the  fracture.  Dr.  Fassett  was  present  and  assisted  at  a  subse- 
quent dressing.  Three  surgeons  who  eacamined  the  arm  before  Dr, 
M.,  called  it  a  dislocation. 

Twelve  weeks  after  the  accident,  Mr.  B.  called  upon  me.  The  right 
arm  was  shorteaed  one  inch ;  the  elbow  hung  off  slightly  from  the 
body ;  the  upper  end  of  the  lower  fragment  was  distinctly  felt  in  front 
of  the  shoulder-joint  under  the  clavicle,  feeling  very  much  like  the 
head  of  the  bone.  The  fragments  wore  not  united,  but  they  could  be 
seized  easily,  and  made  to  move  separately  and  freely.  He  stated  to 
nie  that  he  was  subject  to  rheumatism,  and  especially  in  the  shoulder 
and  arm  of  the  side  injured.  He  wished  to  know  whether  it  could 
not  be  "  re-set.'* 

Two  years  after,  I  found  the  bone  still  ununited.  He  was,  however, 
able  to  write  with  that  hand,  having  first  lifted  his  arm  with  the  other 
band  and  laid  it  upon  the  table. 

Case  4.  Simple  fracture,  probably  impacted;  resulting  in  deformUy.^ 
Wm.  A^  of  Buffalo^  ml.  15,  fell  backwards,  June  4,  1855,  striking  on 
liis  back  and  left  shoulder.  Dr.  L.  saw  it  immediately,  and,  regarding 
it  as  a  dislocation,  attempted  its  reduction.  He  subsequently  repeated 
the  attempt.  I  saw  the  patient  with  Dr.  L.  on  the  tenth  day.  The 
arm  was  shortened  one  inch  and  a  half.  The  fragments  were  displaced 
forwards,  projecting  in  front  of  and  a  little  below  the  joint.  As  in 
Case  3,  it  might  easily  be  mistaken  for  the  head  of  the  bone ;  but  the 
difficulty  of  diagnosis  had  been  very  much  lessened  by  the  subsidence 
of  the  swelling.  There  was  no  motion  between  the  fragments ;  nor 
could  the  deformity,  by  any  manipulation  or  extension,  be  made  to 
disappear.     It  was  probably  impacted. 

March  23,  1856,  nearly  ten  months  after  the  accident,  I  found  the 
fragments  remaining  as  when  I  first  examined  the  limb,  and  the  arm 
shortened  one  inch  and  a  half.  The  elbow  hung  a  very  little  back 
from  the  line  of  the  body.  The  upper  end  of  the  lower  fragment  was 
lifted  to  within  one  inch  of  the  head  of  the  humerus;  the  upper  frag- 
ment having  its  head  in  the  socket,  with  its  lower  end  downwards  and 
forwards.  The  arm  was,  however,  in  every  respect  as  useful  as  before 
it  was  broken.  It  was  equally  strong,  and  he  could  raise  his  arm  as 
high,  and  move  it  in  every  direction  as  freely,  as  he  could  the  other. 

Ckiu3c^, — ^Epiphyseal  separations  belong  almost  exclusively  to  child* 
ren,  but  true  fractures  at  the  surgical  neck  occur  most  often  in  adult 
life;  with  the  exception  of  one  girl  and  two  lads,  aged,  respectively, 
eleven,  twelve,  and  fifteen  jeara,  all  of  the  examples  of  this  latter 
accident  seen  by  me  occurred  in  adults,  and  of  twenty-eight  cases  in 
which  I  find  the  ages  recorded,  the  average  age  is  about  forty -three 
years ;  yet  Sir  A.  Cooper  declares  these  fractures  to  be  most  common 
in  infancy,  while  Malgaigne  has  never  seen  a  case  in  a  person  under 
fifty -three  years. 

Both  epiphyseal  separations  and  fractures  at  this  point  are  oc- 
casioned, in  most  cases,  by  direct  blows  or  falls  upon  the  shoulder. 
Of  twenty -seven  examples  in  which  I  find  the  cause  recorded,  eighteen 
were  from  direct  blows*  eight  from  indirect  blows,  and  one  from  muscu- 
lar action,  as  in  throwiog  a  ball     Of  the  eight  resulting  from  indirect 
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ms,  one  was  from  a  fall  upon  the  band,  seen  by  Desault,  and  seven 
Is  upon  the  elbow,  of  which  two  were  seen  by  Besault, 
and  five  by  myself* 

Pathology. — I  have  found  the  fragments  sensibly  displaced  in  ten 
cases  out  of  fifteen ;  a  proportion  much  greater  than  has  been  observed 
hj  Malgaigne,  who  has  only  seen  a  displacement  twice  in  more  than 
twenty  casea.  It  is  certain,  however,  that  complete  or  sensible  dis- 
placement is  less  commoQ  in  this  fracture  than  in  most  oilier  fractures, 
ihe  broken  ends  being  retained  in  place,  probably,  by  the  long  tendoa 
of  the  biceps. 

As  to  the  direction  of  the  displacement,  I  have  seen  the  upper  end 
of  the  lower  fragment  drawn  forwards  and  upwards  toward  the  cora- 

f>rocess  four  times,  in  one  of  which  examples  the  upper  fragment 
y  followed  in  the  same  direction.     Sir  Astley  Cooper  declares 
that  with  infants  this  direction  i^  constant,  and  in  museum  specimens 
^have  seen  but  one  exception.    In  the  specimens  of  fracture  of  the 
'gical  neck,  with  also  displacement  of  the  head,  belonging  to  Dr. 
►pe,  this  direction  of  the  fragments  is  plainly  seen,  as  also  in  a  spe- 
sn  belonging  to  Dr.  Neill.  of  the  Pennsylvania  Medical  College, 
'where  the  lower  fragment  almost  reaches  the  coracoid  process,  and  in 
a  specimen  contained  in  one  of  the  cabinets  of  the  University  of 
Pennsylvania,  where  the  upper  end  of  the  lower  fragment  has  become 
ited  by  bone  to  the  coracoid  profjcss. 

The  only  exception  which  I  bave  met  with  is  in  the  possession  of 

tXeill.    In  this  example  the  two  ends  are  tilted  toward  the  axilla 

In  the  recorded  examples,  also,  I  tind  the  displacement  forwards  men- 

led  four  times,  and  the  displacement  toward  the  axilla  but  once,    I 

compelled,  therefore,  to  doubt  the  accuracy  of  Malgaigne's  obser- 

vatioQs,  who  thinks  he  has  seen  the  lower  fragment  most  often  drawn 

toward  the  axilla,  as  well  as  the  observations  of  those  who  think  that 

the  upper  fragment  is  generally  displueed  outwards;  yet,  no  doubt, 

ley  do  sometimes  assume  this  position,     Desiiult  has  seen  them  both 

irown  backwards ;  while  Dupuytren,  Paletta,  and  otiiers  have  seen 

them  pushed  ontwards ;  and  I  have  in  my  cabinet  the  copy  of  a  speci- 

in  which  both  fragments  are  drawn  outwards,  but  the  lower  frag- 

is  to  the  inner  side  of  the  upper, 

the  fracture  occurs  at  or  near  the  epiphysis,  it  is  sometimes 

'Qjpanied  with  impaction,  of  the  same  character  as  we  have  already 

ihed  when  speaking  of  fractures  through  the  tubercles.     Eohert 

iith  has  given,  in  his  treatise,  an  eugraving  intended  to  illustrate 

'e  relative  position  of  the  fragments  in  extra-capsular  impacted  frac- 

rea,  and  the  line  of  separation  very  nearly  corresponds  to  the  line  of 

nctiou  of  the  epiphysis  with  the  shaft. 

Bui  in  a  majority  of  cases  no  impaction  occurs*     Dr.  Charles  A. 

^^,  of  St.  Louis,  Mo.,  has  two  specimens  of  this  kind*  in  which  no 

'tiuott  has  taken  place,  nor  is  there  any  evidence  that  impaction  had 

^ver  occurred.     In  one  case  the  line  of  fracture  commences  at  the 

ictjon  of  the  head  with  the  shaft,  and  extends  thence  irregularly 

to  a  point  half  an  inch  below  the  greater  tuberosity.     In  the 

specimen  the  fracture  commences  at  the  same  point  and  ter- 
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miBates  ttree-quarters  of  an  inch  l>elow  the  greater  tubemskr. 
relation  to  these  bones,  Dr.  Pope  remarks:  "These  are  not  ^ 
detachment  of  the  epiphyses,  as  the  bones  are  evidentlv  those  of  ad^ 
and  there  is,  at  their  lower  extremities  above  the  condyles,  no  t 
an  epiphyseal  line." 

Eesidts, — Eight  of  the  examples  of  fracture  of  the  surgical  oecki 
by  me  are  known  to  have  resulted  in  perfect  limbs,  and  three  are  i 
or  leas  deformed.  In  one  of  these  no  bony  uDion  has  taken  pB 
after  the  lapse  of  two  years  or  more.  It  is  satisfactory,  howeroj 
know  that,  with  the  exception  of  this  last  (Case  8),  all  the  patid 
have  recovered  the  free  and  complete  use  of  their  arms. 

St/vipto7tu,  or  Differential  Diagnosis  of  Accidents  about  • 
joint. — ^No  place  could  be  more  appropriate  than  this  to  c; 
to  the  diflienlty  of  diagnosis  in  the  case  of  accidents  about  th^ 
der-joint,  a  difficulty  which  surgeons  have  constantly  recogni^u,  < 
which  has  sometimes  rendered  diagnosis  impossible. 

In  presenting  an  epitome  of  the  prominent  diagnostic  signs.  1 1 
refer  the  reader  who  seeks  further  information  to  my  report  to  i 
American   Medical  Association,  where  the  subject   is   treat  *^ 
elaborately  tiian  is  consistent  with  the  design  of  the  present^ 

Let  us  first  study  the  ordinary  signs  of  a  dislocation  at  the  ah 
joint,  regarding  this  as  the  type  with  which  the  other  accidents  ani 
be  compared. 

a.  Sf'gm  of  a  Dishcaiion,  {Causef  generally  a  fall  upon  the  elbotfl 
hand.) 

1.  Preternatural  immobility. 

2.  Absence  of  crepitus. 

5,  "When  the  bone  is  brought  to  its  place  it  will  remain  witl 
employment  of  force. 

These  three  are  common  signs,  which  apply  to  any  other  j 
well  as  the  shoulder 

4.  Inability  to  place  the  hand  upon  the  opposite  shouldefr  or  I 
have  it  placed  there  hy  an  assistant,  while  at  the  same  time  the  elbr 
touches  the  breast.  This  is  a  sign  common  to  all  of  the  dislo 
of  the  shoulder  J 

The  following  are  special  signs,  or  such  as  belong  only  to  pK 
dislocations  of  the  shoulder, 

6.  Depression  under  the  acromion  process;  always  greatest i 
neath  the  outer  extremity,  but  more  or  less  in  front  or  behind,! 
ing  as  the  dislocation  may  be  into  the  axilla,  forwards  or  baok 

6.  Round,  smooth  head  of  the  bone  felt  in  its  new  situati 
very  plainly  removed  from  its  socket;  moving  with  the  shafl 
sence  of  the  head  of  the  bono  from  the  socket. 

7.  Elbow  carried  outwards,  and  in  certain  cases  forwards  <rfl 
wards,  and  not  easily  pressed  to  the  side  of  the  body. 

8.  Arm  shortened  in  the  dislocation  forwards,  and  sb'ghtly  leQ, 
cned  when  in  the  axilla. 


*  Hpport  on  a  Kefr  Priocfplfl  of  BiagnoRia  In  Dfalooatfons  of  the  Sl»nfiW«r-H"*'' 
L.  A.  DiijiTiti*,  Vto(.  of  Surgery  in  tbe  M«dic»Al  Ctillege  of  GrOfgln.     Tran^.  AiSi«t.  i 
Assoc,  ToL  3t.  p.  Hi). 
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Signs  of  a  Fracture  of  the  JSTtck  of  the  Scapula,  {Came,  generally 
act  blow,) 

Preternatural  mobilitj. 

Crepitus,  generally  detected  by  placing  the  finger  on  the  coracoid 
process  and  the  opposite  hand  upon  the  back  of  the  Bcapula,  while  the 
bead  of  the  humerus  is  pushed  outwards  and  rotated. 
3.  When  reduced  it  will  not  remain  in  place. 

i.  The  hand  may  generally,  but  with  difficulty,  be  placed  upon  the 
opposite  shoulder,  with  the  elbnw  resting  upon  the  front  of  the  chest. 

5.  Depression  under  the  acromion  proceaa,  but  not  so  marked  as  in 
dislocation. 

6.  Head  of  the  bone  may  be  felt  in  the  axilla,  but  less  distinctly  than 
in  dislocation.  Never  much  forwards  or  backwards.  Head  of  the  bone 
moves  with  the  shaft.  Head  of  the  bone  not  to  be  felt  under  the  acro- 
mion procesSj  although  it  has  not  left  its  socket, 

7.  Elbow  carried  a  little  outwards,  but  not  so  much  as  in  dislocation. 
Easily  brought  against  the  side  of  the  body. 

8»  Arm  lengthened. 

9.  The  coracoid  process  carried  a  little  toward  the  sternum,  and 
downwards. 

10.  Pressing  upon  the  coracoid  pro<iess  it  is  found  to  be  movable, 
and  it  is  also  observed  that  it  obeys  the  motions  of  the  arm. 

^M.  Si^ns  of  Fracture  of  the  Anatomwal  Neck  of  the  Huinerus,     Intra- 
^^^ular^    {Cause,  a  direct  blow;  generally  opening  to  the  joint,  but 
not  always.) 

1.  Mobility  not  increased,  nor  diminished. 

2.  Crepitus,  generally  discovered  by  pressing  up  the  head  of  the 
bone  into  its  socket  and  rotating;  or,  when  the  tubercles  are  vlUo 
broken,  by  grasping  the  tubercles  and  rotating  the  arm. 

3.  Fragments  not  genera! Iv  displaced, 

4.  The  hand  can  be  placed  easily  upon  the  opposite  shoulder,  with 

»B  elbow  against  the  front  of  the  cliest. 
6,  Very  slight,  if  any,  depression  under  the  acromion  process. 
6.  Head  of  the  bone  generally  in  its  socket,  but  not  felt  so  distinctly 

»ibefore  the  fracture. 
|l^.  Elbow  falls  easily  against  the  side  of  the  body,  or  is  easily  placed 
ere* 

8.  Arm  not  lengthened,  nor  appreciably  shortened,  unless  the  head 
be  driven  so  much  into  the  bo«iy  as  to  separate  the  tubercles. 

»9.  In  this  latter  case  there  are  present  also  the  signs  of  fracture  of 
I  tubercles. 

d.  Signs  of  Fracture  of  the  ffimierus  through  the  Tubercles.  Extra- 
capsular,    ((7a?^e,  direct  blows.) 

1.  Generally,  there  is  neither  marked  mobility  nor  immobility,  ex- 
cept what  immobility  may  be  due  to  a  contusion  of  the  muscles. 

2.  Crepitus,  discovered,  but  not  so  easily  as  in  intra-capsular  frac- 
tares,  by  rotating  the  arm  while  the  tubercles  are  grasped  firmly. 

3.  If  displacement  exists,  the  fragments  are  not  always  easily  kept 
in  place  when  once  reduced. 
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4.  The  hand  can  be  placed  upon  the  opposite  shoulder,  with  the 
elbow  against  the  front  of  the  chest. 

5.  No  depression  under  the  acromion  process, 

6.  Head  of  the  bone  in  its  socket,  and  moving  with  the  shaft,  when, 
ad  is  usually  the  case,  it  is  impacted. 

7.  Elbow  hangs  against  the  side  of  the  body. 

8.  Arm  shortened  when  impacted,  but  not  very  appreciably* 
The  signs  which  characterize  this  accident  are  more  obscure  than  in 

either  of  the  otlier  slioulder  accidents.    They  are  mostly  negative,  an  J 
will  not  generally  be  determined  positively  except  in  the  autopsy* 

e.  Stgns  of  a  Lonijitudinal  Fracture  of  the  Head  and  Neck^  or^Uuin^ 
off  of  ike  Oreater  l\ibercU.  {Cau&e,  direct  blow  upon  the  front  of  ibe 
shoulder.) 

1.  Mobility  of  the  limb  natural. 

%  Crepitus ;  elicited  especially  by  grasping  the  tubercles  and  rotat* 
ing  the  arm,  or  by  carrying  it  up  and  back  and  then  rotating, 

3.  When  reduced,  the  fragments  will  not  remain  in  place. 

4.  The  hand  can  be  placed  upon  the  opposite  shoulderi  while  lbs 
elbow  rests  against  the  front  of  the  chest. 

5.  Some  depression  under  the  acromion  process. 

6.  A  smooth  bony  projection  directly  underneath  the  coracoid  pro* 
cess,  or  close  upon  its  inner  or  outer  side,  moving  with  the  shaft.  Tbe 
head  of  the  bone  cannot  be  felt  in  the  socket,  yet  the  space  under  tbe 
acromion  is  not  entirely  unoccupied. 

7.  Generally,  but  not  alwaySj  the  elbow  hangs  against  the  aide. 
Sometimes  it  inclines  a  little  backwards.  It  can  always  be  easily 
brought  to  the  side, 

8.  Arm  generally  neither  lengthened  nor  shortened, 

9.  A  remarkable  increase  in  the  antero-posterior  diameter  of  ibfl 
upper  end  of  the  bone. 

10.  A  deep  vertical  sulcus  between  the  tubercles^  correspondiogwitb 
the  upper  part  of  the  bicipital  groove, 

f.  Siijns  of  a  Fracture  through  ike  Surgical  Neck.  {Oau^e,  generally^ 
direct  blows.) 

1.  Preternatural  mobility  often,  but  not  constantly  present. 

2.  Crepitus,  produced  easily  when  there  is  no  impaction,  or  when 
the  displacement  is  not  complete,  but  with  difficulty  when  impacUou 
exists  or  the  displacement  is  complete. 

3.  AVhen  once  the  fragments  have  been  displaced,  it  is  exceedingly 
diiEcult  ever  afterward  to  maintain  them  in  place* 

4.  The  hand  can  be  easily  placed  upon  the  opposite  shoulder,  while 
the  elbow  rests  against  the  front  of  the  chest. 

5.  A  slight  depression  below  the  acromion,  not  immediately  under- 
neath its  extremity,  but  an  inch  or  more  below. 

6.  Head  of  the  bono  in  the  socket,  and  moving  with  the  shaft  whei 
impacted,  but  not  moving  with  the  shaft  when  not  impacted.     The 
upper  end  of  the  lower  fragment  being  often  felt  distinctly  pressio^ 
upwards  toward  the  coracoid  process;   its  broken  extremity  being 
easily  distinguished  by  its  irregularity  from  the  head  of  the  bone. 
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30W  hanging  against  the  side  when  the  fragments  are  not  dis- 
but  away  from  the  side  when  displacement  exists. 
Qgth  of  arm  unchanged  unless  the  fragments  are  impacted  or 
>^ ;  or  both  fragments  are  much  tilted  inwards.    If  the  frag- 
re  completely  displaced,  the  arm  is  shortened. 
VM  of  a  Separation  at  the  Epiphyaia.    {Oaitse,  direct  blows.) 
3tematural  immobility. 

sble  crepitus;   less  rough  than  the  crepitus  produced  when 
bones  are  rubbed  against  each  other. 
Pigments  replaced  are  not  easily  maintained  in  place. 
ne  as  in  preceding  variety  of  fracture. 

e  depression  is  not  immediately  under  the  acromion,  yet  higher 
most  fractures  of  the  surgical  neck,  perhaps  one  inch  below 
mion  process. 

ad  of  the  bone  in  its  socket^  and  not  moving  with  the  shaft, 
nd  of  lower  fragment  projecting  in  front,  when  displacement 
nd  feeling  less  sharp  and  angular  than  in  case  of  a  broken 
ideed,  being  slightly  convex  and  rather  smooth,  it  may  easily 
ken  for  the  head  of  the  bone, 
me  as  in  preceding  variety. 

Qgth  of  arm  not  changed  unless  the  fragments  are  overlapped, 
fragments  are  tilted  upon  each  other.  When  the  fragments 
lapped,  the  arm  is  shortened. 

is  accident  is  almost  peculiar  to  infancy  and  childhood.  It 
om  occur  after  the  twentieth  year. 

!  are  other  accidents  about  the  shoulder-joint  such  as  a  patho- 
partial  luxation  of  the  humerus,  dislocation  of  the  tendon  of 
ps,  &c.,  which  might  possibly  be  confounded  with  fractures, 
consideration  of  which  I  shall  reserve  for  another  time. 
nerd. — I  have  already  spoken  of  the  treatment  of  fractures  of 
c  of  the  scapula,  and  my  remarks  will  now  be  confined  to 
I  of  the  upper  end  of  the  humerus. 

!4rtf5  of  the  Anatomical  Neck;  Intra-capsuhr. — As  haa  already 
ited,  these  are  generally  compound  fractures,  and  from  the 
)f  the  injury  often  demand  resection  or  amputation  of  the 
•m.  If  an  effort  is  made  to  save  the  arm,  splints  will  not  be 
and  the  treatment  will  have  little  or  no  reference  to  the 
e  of  a  fracture ;  it  will  be  directed  only  to  the  reduction  or 
on  of  the  inflammation,  &c. 

le  fracture  of  the  anatomical  neck,  without  any  external  wound 
licating  with  the  joint,  and  accompanied,  as  it  often  is,  with 
)n,  frequently  unites,  or  the  upper  fragment  becomes  encased 
>wer. 

lot  proper  in  such  cases  to  employ  great  violence  for  the  pur- 
ietecting  crepitus,  lest  the  fragments  should  become  displaced; 
le  arm  should  be  found  to  be  a  little  shortened,  it  must  not  be 
i,  with  a  view  to  overcoming  the  shortening,  since  upon  the 
m  probably  depends,  in  a  great  measure,  the  chances  of  union. 
Ibow  and  iorearm  may  be  suspended  in  a  sling,  while  the  arm 
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13  gentlj  supported  against  the  side,  merely  to  insure  quietude.    No 
splints  are  necessary  or  useful 

Treatment  of  Fractures  through  the  7\tiercles  {Extrorcapsnlar) ;  AW 
impacted  and  hnpucted. — In  these  cases,  also,  the  fragraents  being 
seldom  displaced,  very  little  if  any  mechanical  treatment  is  demanded. 
A  sling  is  all  that  is  usually  required.  If,  however,  on  account  of  dis- 
placement of  the  fragment,  a  splint  is  thought  necessary,  it  mast  be 
applied  in  the  manner  hereafter  to  be  directed  in  caaes  of  fractures  of 
the  surgical  neck. 

If  impaction,  with  shortening,  exists^  the  same  remarks  are  appli- 
cable here  as  in  intracapsular  impacted  fractures,  namely,  that  we 
ought  not  to  rotate  the  limb  much,  nor  violently,  in  order  to  discoyer 
crepitus,  nor  make  exteDsion  with  the  view  of  overcoming  the  abort- 
eniDg  since  the  fragments  unite  more  promptly  and  certainly  when 
the  impaction  remains,  and  its  continuance  in  no  way  damages  tbe 
usefulness  of  the  limb. 

IVtaiw^ni  of  Lorujiiudinal  Fractures  of  the  Head  and  Neck,  or  $f  a 
Separation  of  the  Greater  Tuherck, — In  the  only  instance  which  I  liave 
recognized  as  a  fracture  of  the  greater  tubercle,  and  already  referred 
to,  the  displacement  was  moderate,  and  could  not  be  overcome  either 
by  change  of  position  or  by  pressure  with  extension.  The  patieot 
was  therefore  merely  laid  upon  his  back  in  bed.  No  dressings  of  auj 
kind  were  employol,  and  the  fragments  seemed  to  unite  promptly, 
and  with  no  increase  in  the  displacement. 

If  the  displacement  is  originally  more  considerable,  attempts  ought 
still  to  be  made  to  reduce  the  fragments,  by  extension  and  abduclioa 
of  the  arm,  with  direct  pressure;  yet  they  will  not  generally  prove 
completely  successful,  nor  will  it  be  found  easy  to  retain  them  when 
reduced. 

Mr.  Mayo  treated  a  fracture  of  this  character,  which  occurred  in* 
man  of  sixty  years  of  age,  with  a  figure-of-8  bandage,  and  a  sliog,  with 
a  lathe  splint  on  the  outer  side  of  the  humerus,  the  upper  part  of 
which  was  made  to  bear  on  the  fragments,  by  uniting  the  upper  part 
of  the  circular  arm  roller  to  the  figurc-of-S  bandage.  *'  The  fractor^ 
united  favorably,"  he  says,  but  we  presume  that  he  does  not  mean  to 
affirm  that  it  united  without  any  degree  of  displacement;  a  result 
which,  probably,  ought  never  to  be  expected.  Mr.  Mayo  adds,  how- 
ever, that  "  for  a  long  time  the  patient  bad  some  difficulty  in  carryiag 
the  arm  backward."^ 

Treat7ne7U  of  Fractures  of  the  Surgical  Neck^  including  Separations  ai 
the  Epiphysis. — I  see  no  reason  to  suppose  that  the  indications  of  treat- 
ment can  essentially  vary  in  separations  at  the  epiphysis,  from  those 
in  true  fractures  through  any  part  of  the  surgical  neck,  since  the  rela* 
tive  action  of  the  muscles  remains  the  same,  and  the  direction  of  the 
displacement  is  generally  the  same.  My  remarks,  therefore,  upon  this 
jjoint  may  be  considered  as  equally  applicable  to  fractures  and  epiphy- 
gary  separations. 

In  a  considerable  proportion  of  these  cases  not  mnch  displacement 


1  B.  Cooper's  edition  of  Sir  A.  Cooper  on  Dialoeations,  &c.,  American  edition,  p,  835, 
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agment  takes  place,  and  consequently  we  have  only  to  apply 
jrate  retentive  means  as  will  insure  quiet.  Indeed,  under 
imstances  we  might  not  hesitate  to  adopt  the  posture  treat- 
tised  by  Dupuytren  in  two  cases,  both  of  which  terminated 
The  treatment  consisted  in  placing  the  arm,  semi-flexed, 
w,  the  pillow  being  arranged  so  as  to  form  a  pyramid,  the 
'  which  was  lodged  in  the  axilla,  while  the  elbow  was  se- 
he  side  of  the  body  by  a  bandage.* 

)ily,  however,  as  we  have  seen,  this  condition  is  not  always 
ihe  most  frequent  form  of  displacement  being  that  in  which 

fragment  is  drawn  upwards  and  inwards,  or  towards  the 
process. 

cases  it  will  require,  often,  no  little  perseverance  and  skill 
^eduction,  if  it  is  not  found  to  be  actually  impossible,  and 

to  retain  the  bones  in  place  when  once  reduced.  Indeed, 
ir  to  say  that  a  complete  reduction  is  seldom  accomplished 
anently  maintained,  owing,  probably,  to  the  advantageous 
;he  muscles  which  tend  to  produce  the  displacement,  and  in 

0  the  difficulty  of  applying  any  apparatus  or  dressing  which 
efficiently  upon  the  fragments. 

ley  Cooper  recommends  for  this  accident  a  couple  of  splints, 
ied  one  in  front  of  and  one  behind  the  shoulder,  an  axillary 
vicular  bandage,  and  a  sling ;  the  sling  being  made  to  sus- 
r  the  wrist  and  not  the  elbSw,  since  he  had  observed  that 
elbow  was  lifted  the  upper  end  of  the  shaft  was  inclined  to 
rds. 

rrell  informed  Mr.  Cooper  that  in  a  similar  case  he  had  found 
best  maintained  in  its  natural  position  by  its  being  raised 
)rted  at  right  angles  with  the  side,  by  a  rectangular  splint,  a 
lich  rested  against  the  side,  while  the  arm  reposed  upon  the 
t;  and  until  he  had  made  use  of  this  plan,  he  could  not 
a  removing  the  deformity,  or  in  keeping  the  bone  in  its 

chsen  has  found  a  verv  convenient  apparatus  to  consist  of 
•  splint  about  two  feet  long  by  six  inches  broad,  bent  upon 
le  middle,  so  that  one-half  of  it  may  be  applied  lengthwise 
3st,  and  the  other  half  to  the  inside  of  the  injured  arm,  the 
ned  by  the  bend,  which  should  be  somewhat  obtuse,  being 
led  up  into  the  axilla.^^ 
ilowing  is  the  plan  which  I  would,  however,  generally  re- 

igments  having  been  reduced  as  completely  as  possible,  a 

1  firm  gutta-percha  splint  should  be  moulded  to  the  outside 
a  and  shoulder.  When  it  has  become  sufficiently  hard  and 
ay  be  secured  in  place  by  a  roller  carried  from  the  elbow  to 
.  If  the  splint  covers  well  the  top  of  the  shoulder,  and  is 
y  wide,  it  is  not  apt  to  become  displaced ;  and  by  resting 
e  point  of  the  acromion  process,  it  enables  the  upper  turns 

*  Dapujtren  on  Bones,  Sydenham  edition,  p.  99. 
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Fig,  60, 


of  the  bandage  to  drnw  the  broken  end  of  tbe  lower  fragments  out- 
wards ;  at  least,  as  effectually  as  any  other  dressing  is  capable  of  doing 
and  renders  an  axillary  pad  unnecessary.  The  sliog  may  then  be 
applied  as  recommended  by  Sir  Astley  Cooper,  or  the  arm  may  be 

Eermitted  to  hang  perpendicnlarly  beside  the  body.  The  clavicular 
andage,  also  recomroended  by  Sir  A.stley,  complicates  the  dressing 
very  much,  and  does  not  seem  to  me  to  answer  aoy 
Yerj  useful  purpose;  while  the  axillary  pad  exix*se* 
the  brachial  plexus  to  painful  if  not  injurious  pressure. 
As  a  substitute  for  gutta-percha,  a  firm  sheet  of  felt 
may  be  employed,  a  piece  of  sole  leather  or  a  carved 
wooden  splint,  or  the  very  complete  shoulder  and  am 
splint  of  Welch;  but  in  either  ease  the  upper  portion 
iii'  the  splint  ought  always  to  rest  upon  the  shoulder,  so 
as  to  prevent  its  sliding  downwards. 

Dr.  Waters  read  before  the  ^scnlapian  Society  of 
the  University  of  New  York,  a  remarkable  case  of 
compound  and  comminuted  fracture  of  the  shaft  and 
surgical  neck  of  the  humerus,  in  which  the  consLint 
protrusion  of  the  upper  end  of  the  middle  fragment  in 
the  region  of  the  axilla  finally  rendered  resectiou  of  the 
head  and  neck  necessary.  This  operation  was  made  by 
Dr,  Waters^  on  the  eighteenth  day ;  and  four  months 
after^  the  patient  was  so  far  recovered  as  to  be  able  to 
write  a  letter  with  the  limb  upon  which  tbe  operatiou 
had  been  made.^  It  may  be  regarded,  therefore,  as  a 
signal  triumph  of  conservative  surgery,  since  the  alternative  presented 
was  only  between  amputation  and  resection.  In  a  similar  case,  Pr. 
W.  H.  Van  Buren,  of  New  York,  was  compelled  to  amputate  attlw 
shoulJergoint,  after  which  the  patient  made  a  good  recovery,* 


§  5.  Shaft,  below  the  Suroical  Neck  and  aeotx  the  Base  or  the 

Condyles. 


Causes, — In  a  record  of  nineteen  cases  in  which  the  cause  of  the  fraC? 
tnre  is  stated,  I  find  this  portion  of  the  shaft  broken  from  direct  violetic^ 
twelve  times;  from  indirect  blows,  the  concussion  being  receiv^ed  upon-- 
the  elbow,  twice;  once  it  was  a  consequence  of  tertiary  lues,  onm  it 
toccurred  during  birth,  and  three  times  in  the  same  patient  it  has  been 
broken  from  muscular  action  alone,  each  consecutive  fracture  occur- 
ring at  a  different  point.     The  records  of  surgery  furnish  many  ex- 
amples of  fracture  of  tbe  shaft  of  the  humerus  from  muscular  action, 
as  in  throwing  a  stone  or  snowball ;  but  the  most  singular  examples 
are  those  in  which  the  bone  has  l>een  broken  in  a  trial  of  strength 
between  two  persons,  by  grasping  the  hands  palm  to  palm,  with  the 
elbows  resting  upon  a  table^  and  twisting,  when  the  humerus  lias  sad- 

»  Wnters,  N**w  York  Journal  of  Metndnp,  MarJS47,  p.  31^,  vol.  ▼lil.    First  Seiiec 
<  VaD  BurifUf  ibid.,  Jimuarj,  lb^4,  p.  152,  ?oL  3cii.     Second  Seritia. 
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rty  given  way  a  little  above  the  condyles.  This  practice  ia  called 
hy  the  French  *' toiirner  poigneC^  the  game  of  turning  wrists.  I  have 
one  case  of  this  kind,  which  was  under  the  care  of  Dr,  Winiie, 
Malgaigne  has  collected  five  other  similar  cases,  two  of  which 
were  reportd  by  Lonsdale.  In  UUnkm  Medkale  is  reported  an  ex- 
ample in  which  the  fracture  occurred  on  a  level  with  the  insertion  of 
the  deltoid,  a  little  below  the  insertion  of  the  pcctoralis  major  and 

Eimus  dorsi.  The  fracture  seemed  to  be  nearly  transverse.^ 
le  example  of  fracture  during  birth,  to  which  I  have  referred,  oc- 
d  in  a  healthy  female  child,  whose  parents  were  also  healthy. 
The  mother  was  in  labor  six  or  eight  hours,  but  the  labor  was  not 
severe.  She  was  attended  by  a  midwife,  and  does  not  know  whether 
violence  was  employed  or  not,  Dn  Lockwood,  of  Buffalo,  was  called 
on  the  third  day,  and  found  the  arm  broken  a  little  below  its  middle, 
and  moving  as  freely  as  it  did  at  the  elbow  joint ;  he  applied  lateral 
Bplintfi  with  bandages,  &c.  I  saw  the  child  with  Dr,  Lock  wood  on 
the  seventeenth  day  after  its  birth.  There  was  then  a  perfect  ferule 
of  ensheathing  callus  surrounding  the  fragment'^,  and  which,  owing  to 
the  softness  of  the  flesh,  could  be  easily  uetected  and  defined.  The 
fragments  had  been  firm  at  least  three  or  four  days.  Nearly  a  year 
after,  I  again  examined  the  arm,  and  could  not  discover  any  traces  of 
the  accident 

Dr.  Lowenhardt  has  also  reported  a  case  in  which  the  evidence  was 

conclusive  that  the  fracture  was  caused  solely  by  the  contractions  of 

the  uterus,  which  forced  the  arm  against  the  pubes;  the  arm  being 

heard  distinctly  to  snap  when  it  was  passing  this  point,  and  while  the 

hands  of  the  accoucheur  were  not  aiding  in  the  delivery.     In  this  case 

lie  humerus  was  broken  in  its  upper  third.* 

^^iSn^a/  and  Direction  nf  the  FrarJun, — The  seat  of  the  fracture  is  more 

Hkn  below  than  above  the  middle  of  the  bone;  thus  I  have  found  the 

fracture  fourteen  times  near  the  middle,  and  the  same  number  of  times 

below  the  middle  third,  but  only  seven  times  above  the  middle  third. 

'The  observations  of  Norris,  who  found  four  fractures  of  the  shaft 

^^ve  the  middle,  and  nine  below,  correspond  with  my  own;*  but 

H^G^^retin,  in  the  same  number  of  fractures,  found  nine  above  the 

middle,  and  four  below.* 

KTLe  line  of  fracture  is  generally  oblique,  but  more  often  transverse 
in  in  fractures  of  the  clavicle,  femur,  or  tibia. 
dispiace?mrnL — The  direction  of  the  displacement  depends,  no  doubt, 
fnetimes  upon  the  precise  point  of  the  fracturo  and  upon  the  action 
or  the  muscles  operating  upon  the  two  fragments;  thus,  if  the  fracture 
takes  place  just  above  the  insertion  of  the  deltoid,  the  lower  fragment 
is  liable  to  be  drawn  upwards  and  outwards,  in  the  direction  of  its 
"|>res,  while  the  upper  fragment  is  carried  toward  the  origin  of  the 
ptoralis  major,  kc;  but,  in  a  great  majority  of  cases,  the  influence 

Aini?r.  Med.  Time«,  voh  iv.  p.  153. 

Ldir<»ii1iArdtT  AuieHcan  Journal  of  Medtcftl  Soieno^s,  Junnjiry,  1841,  p.  250,  from 
Meio  Zeit-,  Mai  fj,  lh4(L 

lipoma,  Am.  Joiini.  of  Med.  Soi.,  Jann^rj,  1S42,  vol.  xix.  p.  28. 
Ga^retiii,  Pre3»«  Medicate,  rol.  i.  p.  45, 
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of  these  muscles  is  more  than  counterbalanced  by  the  directioo 
force,  and  by  the  direction  of  the  fracture*  Practically,  thcrefi 
seldom  of  much  importance  to  determine  the  exact  poiol  of ' 
as  to  whether  it  is  just  above  or  below  the  insertion  of  a 
muscle  J  nor,  indeed,  is  it  generally  very  easy  to  ascertain  thia 
with  much  precision. 

The  amount  of  displacement  varies  considerably  in  diflerentperem 
and  in  fractures  at  different  points,  but  it  will  average  aboA  ' 
quarters  of  an  inch.     When  the  fracture  is  prodacad  by 
action  alone  it  is  generally  transverse,  and  displacenv  ' 

Such  was  the  fact  in  every  instance  where  my  own  j 
arm  three  times  consecutively  at  different  points;   aod  uinoo 
speedily  accomplished,  and  with  no  deformity.     Dupuytren,  bowf* 
saw  a  case  which  constituted  an  exception  to  this  general  rult  ft 
fragments  became  completely  separated,  and  were  so  movi' 
union  could  not  be  effected,  and  he  was  compelled,  after  three 
to  resort  to  resection. 

Results. — In  twenty-three  examples,  the  average  shoTtenin? 
one-quarter  of  an  inch  ;  but  of  these,  thirteen  are  not  shd 
(£o  that  the  average  of  shortening  in  the  remaining  ten  is  ^-^ 
t<?rs  of  an  inch ;  the  amount  of  overlapping  varying  trom  one^^''^ 
of  an  inch  to  one  inch  and  a  quarter. 

In  forty-five  examples,  not  including  gunshot  fracture-s,  I  ^f''*^ 
times  seen  the  humerus  refuse  to  unite  by  bone ;  once  wheij 
was  in  the  lower  third  of  the  shaft.  This  was  an  oblique,  coujj- 
ture,  and  no  union  had  taken  place  at  the  end  of  five  montb*.  ^ 
man  was  intemperate,  but  in  pretty  good  health,*  In  the  geooa<i<2 
the  fracture  had  occurred  a  little  below  the  middle  of  the  boiift*"' 
it  was  simple.  Five  months  after  the  accident  this  patie: 
me,  when  I  found  the  elbow  anchylosed,  the  forearm  bei  ^ 
right  angles  with  the  arm.*  Neither  of  these  patients  had  been  *|^ 
my  care  previously,  but  I  learned  that  an  intelligent  Canadian aii*|^ 
bad  treated  one  of  them,  and  the  other  had  been  seen  and  tre»Wl  , 
several  surgeons. 

In  the  third   ease,  a   lad,  five  years  of  age,  received 
about  three  or  four  inches  above  the  el  bow  Joint,  by  the  p- 
the  limb  of  a  heavy  army  wagon.     The  arm  was  dressed  v 
and  in  about  five  weeks  several  fragments  of  necrosed 
removed  by  Dr.  Pope,  of  St.  Louis,  and  tlie  splints  were  a^: 
Ten  months  from  the  date  of  the  injury.  Dr.  Brinton,  of  V 
operated  by  perforation,  and  reapplied  splints.    When  the  apUub  ^\^l 
removed,  the  limb  was  straight  and  apparently  firm,  but  the 
union  gradually  gave  way,  and  when  he  came  under  my  charge 
Nov,  1864,  more  than  two  years  after  the  accident,  the  arm  was  \ 
at  an  angle  of  45°,  and  tlie  union  was  fibrous  only.     Under  my  ^' 
all  restraint  and  dressings  were  removed,  and  he  was  sent  into 
country  to  improve  his  general  health,  with  the  understanding  t 
&  I  would  operate  at  some  future  day, 


I 


fi^# 


boa^ 


..riT^, 


*  Eepnrt  ou  DeformiUes,  &c,,  Case  33. 


«  Ibid.,  Ca«€  21. 
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Xn  two  otber  cases,  the  elbow  remained  somewhat  stiff  a  long  time 
ifter  the  splints  were  removed;  in  one  case,  complete  freedom  of 
notion  was  not  restored  at  the  end  of  fifteen  years* 

Generally,  however,  the  motions  of  the  ethow-joint  have  been  very 
soon  restored  after  the  removal  of  the  ♦splints  and  sling. 

I  ought  to  mention  that,  not  un frequently,  fractures  of  the  shafl  of 

lie  humerus,  and  especially  where  they  are  occasioned  by  direct  blows, 

are  followed  by  great  swelling,  and  sometimes  by  abscesses.     In  one 

instance  the  fracture  having  taken  place  within  the  insertion  of  the 

deltoid  muscle,  the  pliarp  extremity  of  the  lower  fragment  was  made 

10  penetrate  the  flesh,  causing  an  abscess,  and  finally  tetanus,  of  which 

my  patient  soon  died. 

The  following  remarks  of  Malgaigne  are  too  pertinent  to  be  omitted 

this  connection :  *'  When  there  is  great  obUquity,  with  overlapping, 

__  a  fracture  with  splintering,  or  a  multiple  fracture,  a  certain  amount 

of  deformity  is  inevitable,  and  the  formation  of  callus  demands  one  or 

two  weeks  more.     With  the  infiammation  comes  also  the  danger  of 

snppuration,  and  later,  a  rigidity  of  the  articulations  diflicult  to  dissi- 

Eate.     In  short,  we  must  not  forget  that  of  all  fractures,  those  of  the 
umerus  are  most  liable  to  fn\\  of  consolidation./^ 
On  the  other  hand,  we  sliall  find,  in  the  case  of  this  bone,  as  in  all 
others,  some  remarkable  exceptions,  where,  although  the  fracture  may 
be  compound,  and  badly  comminuted,  yet  the  limb  has  been  saved 

Kd  made  useful.  Ayres,  of  New  York,  reports  a 
se  of  tliis  kind,  in  which  he  removed  a  portion 
the  shaft,  and  although  the  brachial  artery  was 
probably  obliterated,  a  good  union  took  place  ;* 
Walker,  of  Boston,  has  noticed  two  or  three  simi- 
lar examples;^  and  many  parallel  cases  have  been 
furnished  by  the  experience  of  the  late  war. 

TreatmenL — In  the  treatment  of  fractures  of  that 
portion  of  the  shaft  of  the  humerus  now  under 

[leration,  I  have  preferred  generally  a  broad 
iiick  splint  of  gutta  jiercha — -felt  or  sole  leather 
may  answer   nearly  as  well— sufBciently  long  to 
ext«;nd  from  the  top  of  the  shoulder  to  the  elbow- 
joint,  moulded  accurately,  and  applied  to  the  outside 
of  llie  shoulder  and  arm,  while  the  limb  is  flexed  to 
a  right  angle,  and  while  extension  is  being  made 
the  humems.     This  being  properly  padded, 
-^^curcd  in  place  by  rollers,  I  place  the  arm  in 
a  siing  beside  the  body.     The  sling  must,  however, 
be  so  arranged,  by  being  looped  under  the  wrists, 
and  not  under  the  elbow,  as  that  the  weight  of  the 
bow  and  lower  part  of  the  arm  may  aid  in  making 
tension.     Welch's  splint  will   answer   the  same 
purpose  ;  or  three  narrow  splints  of  diflerent  lengths 


Fig.  (51. 


JLPPAmATCi.— A,  Trtiieh, 
B.  Shftft.  C.  Elbow  rr»t. 
K.  Htjok  for  ettlftchmoot 
of  fa&lidagr:*,  nppii'iitO' 
which  li  a  c  rots  bar  fur 


»  Jjre«,  New  York  Jaumal  of  Medicine,  JiiDiiary,  1857,  p.  24,  3d  Beriea,  rol.  %\, 
*  Wftlkerr  lissny  mi  Ccnutiound  Fractarei*,  A;c.,  by  William  J.  Walker,  of  Boston, 
bliftbeii  ia  Loadon  in  1845. 


may  be  used,  but  I  do  not  find  them  bo  oonvenieot  as  Welch's,  gutti 
percha,  felt  or  leather  applied  as  I  have  directed  above* 

Other  surgeons  have  sought  to  make  permauent  extension  in  these 
and  certain  other  fractures  of  the  humerus,  by  various  contrivance 
Mr.  Lonsdale  constructed  an  instrument  which  might  be  lengthened 
or  shortened  to  suit  the  case;  it  was  made  of  steel,  and  was  worke*! 
with  a  screw  operating  upon  cogs  in  a  sliding  bar;  resembling,  in 
some  respects,  the  arm  portion  of  Jar  vis'  adjuster.  In  the  second 
London  edition  of  a  series  of  plates  illustrating  the  action  of  ibe 
muscles  in  producing  displacement  in  fractures,  by  S.  W.  Hind,  is  a 
drawing  of  an  apparatus  invented  bj  the  author  for  the  same  purpose, 
wliich  is  very  simple,  and  in  some  respects  more  complete  than  Lon*' 
dale's  and  which  may  be  easily  adapted  to  almost  any  form  of  ann- 
splint.  Indeed,  nothing  more  is  necessary  than  to  attach  to  the  ofdi* 
nary  long  splint  a  movable  crutch. 

I  believe  that  all  these  contrivances  may  prove  occasionally  useful 
but  the  common  experience  of  surgeons  has  shown  how  difficult  it  is 
to  accomplish  much  extension  by  means  of  pressure  in  the  axilla;  & 
mode,  too,  which  I  think  mnst  be  wholly  inadmissible  when  the  frac- 
ture approaches  the  upper  end,  since  the  pressure  by  the  crutch-head 
upon  the  pectoralis  major  and  latissimus  dorsi,  which  constitute  the 
margins  of  the  axilla,  must  tend  to  displace  the  fragments  upon  which 
they  act,  inwardly,  and  which  seldom  can  be  applied  with  much  force 
to  fractures  near  the  condyles,  on  account  of  the  probable  existence  ot 
inflammation  and  swelling  about  tbe  joint 

Malgaigne,  w^hen  speaking  of  the  apparatus  of  Lonsdale,  remarks: 
"But  the  surgeon  should  never  lose  sight  of  the  fact  that  permanent 
extension  is  a  resource  always  dangerous,  often  useless,  and  which 
demands  in  its  application  much  caution  and  watchfulness/^ 

The  following  example  will  illustrate  the  practical  difficulty  of  em- 
ploying permanent  extension  in  fractures  of  the  humerus: — » 

A  laborer,  aged  thirty,  was  admitted  into  the  Buffalo  Hospital  of  the 
Sisters  of  Charity,  on  the  second  day  of  October,  1853,  witJb  a  simple 
oblique  fracture  of  the  humeruSp  which  had  occurred  three  days  before. 
The  fracture  was  situated  within  the  insertion  of  the  deltoid,  and  hav- 
ing been  produced  by  the  rolling  of  a  log  upon  the  arm,  the  whole 
limb  was  much  swollen.  The  night  following  his  admission,  in  a  fit 
of  delirium  tremens,  he  removed  all  of  the  dressings.  When  I  visited 
the  wards  in  the  morning,  I  found  the  fragments  displaced  and  the 
muscles  contracting  violently.  The  ordinary  dressings  were  applied, 
and  continued  until  the  fifth  day,  when,  as  the  delirium  had  not  ceased, 
and  the  muscles  continued  to  contract  with  great  violence,  it  was  de- 
termined to  attempt  permanent  extension.  For  this  purpose  we  lifted 
the  elbow  upwards  and  outwards,  to  relax  the  deltoid,  and  then, 
having  made  extension  with  the  forearm  placed  at  a  right  angle  with 
the  arm,  we  fitted  carefully  a  large  gutta-percha  splint  to  the  forearm, 
arm,  axilla,  and  side,  in  such  a  manner  that  when  the  splint  was 
secured  to  these  several  parts,  the  arm  could  not  fall  to  the  side  of  the 
body  completely,  and  in  proportion  as  it  did  fall  downward,  it  would 
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ce  extension  upon  the  arm.    This  splint  was  well  padded,  and 
^Qred  in  place  by  rollers. 

In  the  sixth  day  the  delirium  had  ceased,  and  never  returned, 
dressings  were  well  in  place,  and  seemed  to  accomplish  the  indi- 
"^ cation  we  had  in  view ;  but,  on  the  seventh  day,  although  he  had  kept 
^|ry  quiet,  everything  was  disarranged,  and  the  whole  had  to  he  re- 
^■usted.    On  the  eighth  and  ninth  the  same  thing  occurred.    During 
WS\M  time  we  had  varied  the  dressings,  position,  &c,,  each  day»  to  meet, 
if  possible,  the  difficulties,  but  it  was  at  leogth  deemed  unwise  to  pur- 
sue the  attempt  any  further,  and  we  returned  to  the  use  of  the  ordinary 
splints,  laying  the  arm  against  the  side  of  the  body.     The  union  was 
finally  completed  without  either  overlapping  or  angular  displacement. 
Something  may  always  be  accomplished  when  the  patient  is  walking 
about,  by  allowing  the  elbow  to  escape  from  the  sling,  so  that  its 
weight  shall  make  constant  traction  upon  the  lower  fragment ;  and  the 
plan  which  I  suggested  some  years  since,  of  treating  certain  cases  of 
delayed  union  of  the  humerus,  namely,  extending  the  arm  at  full 
length  by  the  side  of  the  body,  so  that  the  lower  fragment  shall  receive 
the  whole  weight  of  the  forearm  and  hand,  might  occasionally  prove 
valuable  in  recent  fractures  where  the  tendency  to  override  was  very 
great.     In  three  instances,  I  have  already  put  this  plan  sufficiently  to 
Mte  test  to  determine  its  safety  and  utility. 

^BTbe  precise  plan,  and  my  reasons  for  its  adoption  in  certain  cases  of 
delayed  union,  were  set  forth  in  the  following  paper,  read  before  the 
Buffalo  City  Medical  Association,  and  publishea  in  the  Buffalo  Medi- 
cal t/humal  for  August,  1854. 

■  **1  have  observed  that  non-union  results  more  frequently  after  frac- 
tes  of  the  shaft  of  the  humerus,  than  after  fractures  of  the  shaft  of 
any  other  bone. 

"Comparing  the  humerus  with  the  femur,  between  which,  above  all 
others,  the  circumstances  of  form,  situation,  &c.,  are  most  nearly 
parallel,  and  in  both  of  which  non-union  is  said  to  be  relatively  fre- 
quent, I  find  that  of  forty *nine  fractures  of  tlie  humerus,  four  occurred 
through  the  surgical  neck,  twelve  through  the  condyles,  and  twenty- 
nine  through  the  shaft.  In  one  of  the  twenty-nine  the  patient  survived 
the  accident  only  a  few  days.  In  four  of  the  remaining  twenty-eight, 
union  had  not  occurred  after  the  lapse  of  six  months,  and  in  many 
more  it  was  delayed  beyond  the  usual  time.  Two  of  the  four  were 
simple  fractures,  and  occurred  near  the  middle  of  the  humerus ;  the 
^rd  was  compound,  and  occurred  near  the  middle  also;  the  fourth 

■\B  compound,  and  occurred  near  the  condyles. 
"This  analysis  supplies  us,  therefore,  with  four  cases  of  non-union, 
from  a  table  of  twenty-eight  cases  of  fractures  through  the  shaft. 

"Of  eighty-seven  fractures  of  the  femur,  twenty  occurred  through 
the  neck,  one  through  the  trochanter  major,  and  one  through  the  con- 
djrlee.  The  remaining  sixty-five  occurred  through  the  shaft,  and 
generally  near  the  middle,  and  not  in  one  case  was  the  union  delayed 
beyond  six  months. 

"To  make  the  comparison  more  complete,  I  must  a<ld  that  of  the 
twenty-eight  fi'uctures  of  the  shaft  of  the  humerus,  six  were  compound ; 
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and  of  tte  sixty-five  fractures  of  the  shaft  of  the  femur,  rix 
either  compouad,  commiimted,  or  both  compound  and  coromiTi^ 
The  six  compomid  fractures  of  the  shaft  of  the  humerus  fumisy 
cases  of  non-union.  The  six  cases  of  either  compound  or  oomnuDl 
or  compound  and  comminuted  fractures  of  the  femurj  formAii 
caae  of  non-union. 

*'I  beg  to  suggest  to  the  Society  what  seems  to  me  tobeiba 
explanation  of  these  facts. 

*'It  is  the  universal  practice,  so  far  as  I  know,  in  dressing  fi 
of  the  humerus,  to  place  the  forearm  at  a  right  angle  with  tlw 
Within  a  few  days,  and  generally,  I  think,  within  a  few  hou 
the  arm  afid  forearm  are  placed  in  this  position,  a  rigidity  of  th 
cles  and  other  structures  Las  ensued,  and  to  such  a  degree  that 
splints  and  sling  are  completely  removed,  the  elbow  will  remain 
and  firm ;  nor  will  it  be  easy  to  straighten  it.     A  temporar 
anchylosis  has  occurred,  and  instead  of  motion  at  the  elbowjoinl 
the  forearm  is  attempted  to  be  straightened  upon  the  arm,  there 
motion  at  the  seat  of  fracture.     It  will  thus  happen  that  every 
and  downward  movement  of  the  forearm  will  inflict  motion  u 
fracture;  and  inasmuch  as  the  elbow  has  become  the  pivot,  the 
at  the  upper  end  of  the  lower  fragment  will  be  the  greater  in 
tion  to  the  distitnce  of  the  fracture  from  the  elbow-joint. 

^'  No  doubt  it  is  intended  that  the  dressings  shall  prevent  all 
of  the  forearm  upon  the  arm ;  but  I  fear  that  they  cannot  al 
ma<le  to  do  this.  I  believe  it  is  never  done  when  the  dressing 
without  angular  splints,  nor  is  it  by  any  means  certain  that  it 
accomplished  when  such  splints  are  used.  The  weight  of  the 
IS  such,  when  placed  at  a  right  angle  with  the  arm,  and  encu' 
with  splints  and  bandages,  that  even  when  supported  by  & 
settles  heavily  forwards,  and  compels  the  arm-dressinga  to  loose 
selves  from  the  arm  in  front  of  the  point  of  fracture,  and  t€ 
themselves  in  the  skin  and  flesh  behind.  By  these  means  tb 
end  of  the  lower  fragment  is  tilted  forwards.  If  the  forearm 
continue  to  drag  upon  the  sling,  notliing  but  a  permanent 
displacement  would  probably  result.  The  bones  might  unite^  j 
a  deformity. 

"But  the  weight  of  the  forearm  under  these  circumstanoet 
uniform,  nor  do  I  see  how  it  can  be  made  so.  It  is  to  the  slii 
we  must  trust  mainly  to  accomplish  this  important  indicatiol 
you  have  all  noticed  that  the  tension  or  relaxation  of  the  sling  < 


%«^^«^     4l 


SHAFT   BELOW   THE    SURGICAL    NECK.  239 

Klot  that  here  a  mass  of  muscles,  investing  and  adhering  to  the  bone, 
iM>me  measure  obviates  the  difficulty.  Its  true  maximum  is,  there- 
^  near  the  middle,  where  there  is  less  muscular  investment,  and 
wre,  on  the  one  hand,  the  fracture  is  sufficiently  remote  from  the 
^Wk  or  fulcrum  to  have  the  motion  of  the  upper  end  of  the  lower 
•gment  multiplied  through  a  long  arm,  while,  on  the  other  hand,  it 
t  sufficiently  near  the  armpit  and  shoulder  to  prevent  the  upper 
(Men  of  the  splint  and  arm-dressings  from  obtaining  a  secure  grasp 
pem  the  lower  end  of  the  upper  fragment. 

•It  must  not  be  overlooked  that  the  motion  of  which  we  speak 
Vloags  exclusively  to  the  lower  fragment,  and  that  it  is  always  in 
Id  same  plane  forwards  and  backwards,  but  especially  that  it  is  not 
motion  upon  the  fracture  as  upon  a  pivot,  but  a  motion  of  one  frag- 
leat  to  and  from  its  fellow.  This  circumstance  I  regard  as  important 
t  a  right  appreciation  of  the  difficulty.  Motion  alone,  I  am  fully 
iivinced,  does  not  so  often  prevent  union  as  surgeons  have  generally 
ilieved.  It  is  exceedingly  rare  to  see  a  case  of  non-union  of  the 
ftvicle.  Of  forty-seven  cases  of  fracture  of  the  clavicle  which  have 
me  under  my  observation,  and  in  by  far  the  greater  proportion  of 
iiich  considerable  overlapping  and  consequent  deformity  ensued, 
ly  one  has  resulted  in  non-union,  and  in  this  instance  no  treatment 
latever  was  practised,  but  from  the  time  of  the  accident  the  patient 
Dtinued  to  labor  in  the  fields,  and  hold  the  plough  as  if  nothing  had 
curred.  I  have,  therefore,  seen  no  case  of  non-union  of  the  clavicle 
lere  a  surgeon  has  treated  the  accident.  Indeed,  what  is  most  per- 
lent  and  remarkable,  its  union  is  more  speedy,  usually,  than  that  of 
y  other  bone  in  the  body  of  the  same  size.    Yet  to  prevent  motion 

the  fragments  in  a  case  of  fractured  clavicle  with  complete  separa- 
m  and  displacement,  except  where  the  fracture  is  near  one  of  the 
tremities  of  the  bone,  I  have  always  found  wholly  impracticable. 
'herever  bandages  or  apparatus  has  been  applied,  I  have  still  seen 
prays  that  the  fragments  would  move  freely  upon  each  other  at  each 
t  of  inspiration  and  expiration,  and  at  almost  every  motion  of  the 
ad,  body,  or  upper  extremities.  It  is  probable,  gentlemen,  that  you 
▼e  made  the  same  observation. 

"  From  this  and  many  similar  facts  I  have  been  led  to  suspect,  for 
long  time,  that  motion  has  had  less  to  do  with  non-union  than  was 
nerally  believed. 

"I  find,  however,  no  difficulty  in  reconciling  this  suspicion  with 
f  doctrine  in  reference  to  the  case  in  question ;  and  it  is  precisely 
cause,  as  I  have  already  explained,  the  motion,  in  case  of  a  fractured 
merus,  dressed  in  the  usual  manner,  is  peculiar. 
"In  a  fracture  of  the  clavicle  through  its  middle  third  (its  usual 
aation),  the  motion  is  upon  the  point  of  the  fracture  as  upon  a  pivot; 
hough,  therefore,  the  motion  is  almost  incessant,  it  does  not  essen- 
lly,  if  at  all,  disturb  the  adhesive  process.  The  same  is  true  in 
arly  all  other  fractures.  The  fragments  move  only  upon  themselves, 
i  not  to  and  from  each  other.  I  know  of  no  complete  exception 
t  in  the  case  now  under  consideration. 
"Aside  from  any  speculation  the  facts  are  easily  verified  by  a  per- 
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Bonal  examination  of  the  patients  during  the  first  or  second  weeVof 
treatment,  or  at  any  time  before  union  has  occurred,  both  in  fractures 
of  the  humerus  and  clavicle.  The  latter  is  always  sufficiently  exposd 
to  permit  you  to  see  what  occurs,  and  as  soon  as  the  swelling  hast 
little  subsided  in  the  former  case  you  will  have  no  difficulty  in  feeliog 
the  motion  outside  of  the  dressings,  or,  perhaps,  in  introduciog  the 
finger  under  the  dressings  sufficiently  far  to  reach  the  point  of  fractorft. 
I  believe  you  will  not  fail  to  recognize  the  diflFerence  in  the  motion 
between  the  two  cases.  Such,  gentlemen,  is  the  explanation  which  I 
wish  to  ofler  for  the  relative  frequency  of  this  very  serious  accident- 
non-union  of  the  humerus, 

''I  know  of  no  other  circumstance  or  condition  in  which  this  bone 
is  peculiar,  and  which,  therefore,  might  be  invoked  as  an  explanation. 
Overlapping  of  the  bones,  the  cause  assigned  by  some  writers,  is  not 
sufficient,  since  it  is  not  peculiar.  The  same  occurs  much  oftcner, 
and  to  a  much  greater  extent,  in  fractures  of  the  femur,  and  eqimliy 
as  often  in  fractures  of  the  clavicle,  yet  in  neither  case  are  these  results 
so  frequent.  Nor  can  it  be  due  to  the  action  of  the  deltoid  muscle. or 
of  any  other  particular  muscles  about  the  arm,  whether  the  fracture 
be  beiow  or  above  their  insertions,  since  similar  muscles,  with  simibr 
attachments,  on  the  femur  and  on  the  clavicle,  tending  always  power- 
fully to  the  separation  of  the  fragments,  occasion  deformity,  but  thej 
seldom  prevent  union. 

*'  If  I  am  correct  in  my  views,  we  shall  be  able  sometimes  to  con- 
summate union  of  a  fractured  humerus  where  it  is  delayed,  by  straight- 
eniug  the  forearm  upon  the  arm,  and  confining  them  to  this  positioa, 
A  straight  splint,  extending  from  the  top  of  the  shoulder  to  the  haiti 
constructed  from  some  firm  material,  and  made  fiist  with  rollers,  wiU 
secure  the  requisite  immobility  to  the  fracture.  The  weight  of  it® 
forearm  and  hand  will  only  tend  to  keep  the  fragments  in  place,  att^ 
if  the  splint  and  bandages  are  sufficiently  tight,  the  motion  occasion 
by  swinging  the  hand  and  forearm  will  be  conveyed  almost  entirel 
to  the  shoulder-joint.  Very  little  motion,  indeed,  can  in  this  posiu 
be  communicated  to  the  fragments,  and  what  little  is  thus  communi'^ 
cated  is  a  motion,  which  experience  has  elsewhere  shown,  not  disturb- 
ing or  pernicious,  but  a  motion  only  upon  the  ends  of  the  fragment 
as  upon  a  pivot. 

"  I  do  not  fail  to  notice  that  this  position  has  serious  objections,  an( 
that  it  is  liable  to  inconveniences  which  must  always,  probably,  pn 
vent  its  being  adopted  as  the  usual  plan  of  treatment  for  fractured 
arms.  It  is  more  inconvenient  to  get  up  and  lie  down,  or  even  to  sit 
down,  in  this  position  of  the  arm,  and  the  hand  is  liable  to  swell. 
But  I  shall  not  be  surprised  to  learn  that  experience  will  prove  these 
objections  to  have  less  weight  than  we  are  now  disposed  to  give  them. 
Remember,  the  practice  is  yet  untried — if  I  except  the  case  which  I 
am  about  to  relate,  and  in  which  case,  I  am  fi*ee  to  say,  these  objec* 
tions  scarcely  existed.  The  swelling  of  the  hand  was  trivial,  and 
only  continued  through  the  first  fortnight,  and  the  patient  never  spoke 
of  the  inconvenience  of  getting  up  or  sitting  down,  or  even  of  lying 
down. 
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"The  following  is  the  case  to  which  I  have  just  referred :  'Michael 
' '  BT,  laborer,  set.  85,  broke  his  left  humerus  just  below  its  middle, 
14, 1853.     The  arm  was  dressed  by  a  surgeon  in  Canada  West, 
who  is  well  known  to  me  as  exceedingly  '  clever.'    After  a  few 
%JB  from  the  time  of  the  accident, '  the  starch  bandage  was  put  on 
tight  as  it  could  be  borne,  and  brought  down  on  the  forearm,  so 
to  confine  the  motions  of  the  elbow-joint.'    Six  weeks  after  the 
iry,  Jan.  29, 1854,  Mahar  applied  to  me  at  the  hospital.    No  union 
"  occurred.    The  motion  between  the  fragments  was  very  free,  so 
%t  they  passed  each  other  with  an  audible  click.    There  was  little 
'  no  swelling  or  soreness.    In  short,  everything  indicated  that  union 
B8  not  likely  to  occur  without  operative  interference.    The  elbow 
10  completely  anchylosed.    I  explained  to  my  students  what  seemed 
me  to  be  the  cause  of  the  delayed  union,  and  declared  to  them  that 
tX  did  not  intend  to  attempt  to  establish  adhesive  action  until  I  had 
rJltraightened  the  arm.    They  had  just  witnessed  the  failure  of  a  pre- 
^l&ely  similar  case,  in  which  I  had  made  the  attempt  to  bring  about 
^voion  without  previously  straightening  the  arm. 
\     *"0n  the  6th  of  Feb.  1854,  we  had  succeeded  in  making  the  arm 
•iWbbtIj  straight.    I  now  punctured  the  upper  end  of  the  lower  frag- 
rfnent  with  a  small  steel  instrument,  and,  as  well  as  I  was  able,  thrust 
[it  between  the  fragments.    Assisted  by  Dr.  Boardman,  I  then  applied 
-  a  gutta-percha  splint  from  the  top  of  the  shoulder  to  the  fingers, 
^moulding  it  carefullv  to  the  whole  of  the  back  and  sides  of  the  limb, 
:  and  securing  it  firmly  with  a  paste  roller.    March  4th  (not  quite  four 
;  .weeks  after  the  application  of  the  splint)  we  opened  the  dressings  for 
tiie  second  time,  and  carefully  renewed  them.  A  slight  motion  was  yet 
perceptible  between  the  fragments.    March  18th,  we  opened  the  dress- 
ings for  the  third  time,  and  found  the  union  complete.     This  was 
within  less  than  forty  days.    The  patient  was  now  dismissed.    On  the 
S9th  of  April  following,  the  bone  was  refractured.    Mahar  had  been 
assisting  to  load  the  "tender"  to  a  locomotive.    As  the  train  was  just 
getting  in  motion,  he  was  hanging  to  the  tender  by  his  sound  arm, 
while  another  laborer  seized  upon  his  broken  arm  to  keep  himself 
upon  the  car,  and  with  a  violent  and  sudden  pull  wrenched  him  from 
the  tender  and  reproduced  the  fracture.    The  next  morning  I  applied 
the  dressings  as  before,  and  did  not  remove  them  during  three  weeks ; 
mt  the  end  of  which  time  the  union  was  again  complete.    The  splint 
was,  however,  reapplied,  and  has  been  continued  to  this  time — a  period 
of  about  six  weeks.'  "^ 

Since  the  date  of  the  above  paper,  I  have  twice  had  opportunities 
to  test  the  value  of  this  mode  of  treatment  in  cases  of  somewhat  de- 
layed union  of  the  humerus,  and  in  each  case  with  the  same  favorable 
result. 

>  Baffjiilo  Med.  Journ.,  vol.  z.  pp.  14-147. 
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§  6.  Base  op  the  Condyles.  (Fractures  de  Veaireniit^  inftrve 
Vhumerm. — Pupujtreu,  Fractures  sua-condyliennes  de  Vhurneriu. 
gaigne.) 

Causes, — Of  sixteen  fractures  at  this  point,  ten  occurred  in  cl! 
under  ten  years  of  age,  the  youngest  being  two  years  old 

In  ten  cases,  the  fracture  bad  been  produced  bj  a  falli  aiM 
presumed  that  the  blow  was  received  upon  the  elbow;  in  the n 
ing  six  cases  the  cause  is  not  stated.  I  believe,  therefore,  thi 
fracture  is  generally  the  result  of  an  indirect  blow,  inflicted  up 
extremity  of  the  elbow;  in  a  few  examples,  it  has  been  piXHlQi 
a  blow  received  directly  upon  the  point  of  fracture,  as  bj  the 
a  horse,  &c.,  but  I  have  never,  save  in  a  single  instance,  been 
trace  it  to  a  fall  upon  the  hand. 

Fig.  62. 


Fmeltirei  *t  th%  bue  of  tb6  eondjlei.    (From  Onf .) 


Direction  of  the  Fracture,  Displacement,  and  Symptoms, — T 
tbis  fracture  is  generally  oblique,  and  its  line  of  direction  u 
and  backwards;  in  nine  of  the  eleven  cases  where  this  pot 
determined,  such  has  been  its  apparent  direction,  and  the  lowe 
ment  has  been  found  drawn  up  behind  the  upper.  Once  I  havi 
the  lower  fragment  in  front,  and  once  on  the  outside  of  the  up 

Three  of  the  sixteen  were  compound,  comminuted  fractor 
being  a  larger  proportion  of  serious  complications  than  is  t 
found  in  connection  with  fractures  of  long  bones. 

I  have  never  met  with  what  I  supposed  to  be  a  separation 
lower  epiphysis,  but  surgical  writers  have  occasionally  spoken 
accident,  and  Dr.  Watson,  of  New  York,  believes  that  he  has  se 
example  in  an  infant  not  quite  two  years  old.  The  limb  ha 
violently  wrenched  by  the  mother,  in  attempting  to  lift  her  S 
not  seen  by  Dr.  Watson  until  the  fourth  day,  at  which  time  tha 
ing  was  such  that  the  diagnosis  could  not  be  easily  made  out;  " 
the  ninth  day  "  it  was  apparent  that  the  shaft  of  the  humerus  hai 
separated  from  its  cartilaginous  expansion  at  the  condyles,  n6 
elbow."     By  the  use  of  angular  pasteboard  splints,  the  reducti( 
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Diiintained,  and  the  fragments  became  united  after  aboat  four  or  six 

I>r.  J.  C.  Reeve,  of  Dayton,  Ohio,  has  recently  sent  me  a  specimen 
f  this  fracture  which  occurred  in  his  practice  in  the  year  1864.     A 
irl,  aet.  10,  fell  a  few  feet,  striking,  probably,  upon  her 
Ibow.     The  fracture  was  compound,  and   union  not        ^*«*  ^3* 
hyring  occurred  at  the  end  of  three  weeks  the  condition 
r  the  arm  rendered  amputation  necessary.    In  this  case 
small  fragment  of  the  shaft  came  away  with  the  epi- 
bysis.     Drs.  Little,  Voss,  and  Buck,  of  this  city,  have 
ich  reported  a  similar  case.^  < 

7he  diagnosis  of  this  fracture  is  attended  with  pecu- 
Eir  difficulties,  and  it  has  occasionally  been  mistaken 
»r  a  dislocation  of  the  radius  and  ulna  backwards, 
•upuy tren  says :  "  There  is  nothing  so  common  as  to 
le  a  fracture  of  the  lower  end  of  the  humerus,  imme- 
iatelj  above  the  elbow-joint,  mistaken  for  a  dislocation 
Ackward ;"  and  he  mentions  three  cases  which  have 
>ine  under  his  own  observation.  I  have  found  an  op- 
mite  error,  however,  by  far  the  most  frequent,  namely, 

dislocation  of  both  bones  backwards  has  been  sup- 
osed  to  be  a  fracture. 

The  sources  of  this  embarrassment  are  found  in  the 
roximity  of  the  fracture  to  the  joint,  in  the  rapidity 
rith  which  swelling  occurs,  and  in  the  striking  simi- 
writy  of  the  symptoms  which  characterize  the  two  ac- 
ddents. 

It  will  be  necessary,  therefore,  to  establish  with  care 
Che  differential  diagnosis.  The  following  are  the  signs  of  fracture: — 
■  1.  Preternatural  mobility,  which,  owing  to  the  rapidity  of  the  swell- 
ing and  the  contraction  of  the  muscles  whose  tendons  are  stretched 
6?er  the  projecting  ends  of  the  bones,  is  often  soon  lost,  being  suc- 
eoeded,  sometimes  after  a  few  hours,  by  a  rigidity  equal  to  that  which 
18  usually  present  in  dislocations,  or  even  greater.  It  is  especially 
difficult  to  flex  the  arm,  owing  to  the  pressure  by  the  upper  fragment 
into  the  bend  of  the  elbow. 

2.  Crepitus.  This  can  usually  be  detected  at  any  period  if  the  arm 
is  sufficiently  extended,  so  as  to  bring  the  broken  surfaces  again  into 
apposition. 

8.  When  the  extension  is  sufficient,  reduction  is  easily  effected,  and 
the  natural  length  of  the  arm  is  restored,  but  the  limb  immediately 
shortens  when  the  extension  is  discontinued — especially  if  at  the  same 
moment  the  elbow  is  bent.    This  is  a  very  important  means  of  diag- 

DOBIS. 

4.  A  careful  measurement,  made  from  the  point  of  the  internal  con- 
dyle to  the  acromion  process,  declares  a  positive  shortening  of  the 
humerus. 


i^^ 


Separation     of 
lower  epiphysii. 


I 


'  WatfiOD,  New  York  Journ.  Med.,  Not.  1853,  p.  430,  second  series,  vol.  xi. 
'  Little,  Voss,  and  Back,  New  York  Journ.  Med.,  Nov.  1865,  p.  133. 
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5.  By  flexing  and  extending  the  forearm  upon  tbe  arm.  wliHe  '  ■ 
fingers  are  placed  upon  the  lower  |>ortion  of  the  humerus,  tbe  pnn  ' 
ing  fragments  can  be  felt     Generally,  the  upper  fragmen* 

front  of  the  lower,  and  pressing  down  into  the  bend  of  the  - 
end  cannot  be  so  easily  recognized;  but  the  upper  end  of  ibe 
fragment  can  easily  be  made  out  when  the  forearm  is  consiJeiw^.M 
flexed.    The  lower  end  of  the  upper  fragment  feels  more  rough,  lai 
is  less  wide,  than  in  dislocations. 

6.  The  whole  of  the  lower  fragment  is  carried  backwards,  and  lii 
it  the  radius  and  ulna,  producing  a  striking  prominence  of  theelW 
and  olecranon  process.  Efforts  to  straighten  the  forearm  apou  ^^ 
arm,  when  no  extension  is  used,  increase  rather  than  dimioisli 
projection, 

7.  The  forearm  is  slightly  flexed  upon  the  arm ;  the  angle  maie 
the  elbow  being  about  25  or  SO  deg. 

8.  The  hand  and  forearm  are  pronated. 

9.  The  relations  of  the  olecranon  process  with  the  two  condyles  J^ 
main  unchanged. 

Signs  of  a  dislocation  of  the  radius  and  ulna  backwards, 

1.  Preternatural  rigidity. 

2.  Absence  of  crepitus.  It  is  in  this  joint  especially  that  surpefM* 
have  been  deceived  by  the  chafing  of  the  dislocated  bones  apoo :  *? 
inflamed  joint  surfaces,  and  have  supposed  that  they  discovered  t^^tf 
tus  when  no  fracture  existed.  The  rapidity  with  which  inflammav  ^ 
develops  itself  after  dislocations  of  the  elbow-joint,  and  the  cQn£e<i«<-^ 
abundant  effusion  of  lymph,  afford  the  probable  explanation  of  ite 
frequent  error, 

3.  When  reduced,  the  bones  are  not  generally  disposed  to  beco« 
again  displaced,  even  though  the  elbow  should  be  flexed. 

4.  The  humerus  is  not  shortened,  but  the  olecranon  process  ip- 
proaches  the  acromion  process. 

5.  There  are  no  sharp  projecting  points  of  bone.  The  lower «» 
of  the  humerus  may  not  always  be  felt  in  the  bend  of  the  elbow;  bflJ 
when  it  is  felt,  it  is  found  to  be  relatively  smooth,  broad,  and  Toaai 

6.  A  remarkable  prominence  of  the  elbow  and  olecranon  proce* 
which  prominence  is  sensibly  dirainished  when  an  efibrt  is  made  W 
straighten  the  forearm  on  the  arm. 

7.  Forearm  flexed  upon  the  arm  to  about  the  same  degree  asinfft** 
ture. 

8.  Hand  and  forearm  pronated,  precisely  as  in  fracture. 

9.  Relations  of  the  olecranon  process  to  the  condyles  changed  f^ 
greatly. 

The  most  constant  diagnostic  signs  are,  then,  in  tbe  case  of  a  ff^ 
ture — crepitus,  shortening  of  the  humerus,  projection  of  the  ^'''^'^ 
ends  of  the  fragments,  and  an  increase  of  the  projection  of  the  t 
when  an  attempt  is  made  to  staighten  the  arm  ;  and  in  the  case 
dislocation,  the  absence  of  crepitus,  humerus  not  shortened,  whiK.  i 
'   olecranon  approaches  the  acromion  process ;  the  smooth,  round  h^ 
of  the  humerus  lost,  or  indistinctly  felt  in  the  bend  of  the  elbow  wJ 
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die  projection  of  the  point  of  the  elbow  diminished  when  an  attempt 
ii  made  to  straighten  the  forearm  on  the  arm. 

h    It  is  proper,  also,  to  repeat  here  what  we  have  already  said  in  rela-  / 
Ikm  to  the  causes  of  this  fracture.    A  fracture  at  this  point  is  pro- 
looed  almost  always  by  a  fall  upon  the  elbow,  but  a  dislocation  of  the  ) 
IIMttas  and  ulna  backwards  can  never  be.     On  the  other  hand,  a  dislo-  \ 
tation  is  produced  in  most  cases,  by  a  fall  upon  the  palm  of  the  hand,    ^ 
irhile  I  have  never  known  but  one  fracture  above  the  condyles  to  be 
ihns  produced. 

SesuUs, — ^Nine  times  have  I  found  the  arm  shortened  from  half  an 
bch  to  one  inch,  or  a  little  more. 

Mascular  anchylosis  is  almost  always  present  when  the  apparatus 
m  first  removed,  and  it  is  seldom  completely  dissipated  until  after 
■everal  months ;  but  I  have  found  more  or  less  anchylosis  at  seven 
iod  nine  months;  and  twice  after  the  lapse  of  three  years  the  motions 
of  the  joint  have  been  very  limited.  A  few  years  since,  I  examined 
Ibe  arm  of  a  gentleman  who  was  then  twenty-seven  years  old,  and 
who  informed  me  that  when  he  was  four  years  old  he  broke  the 
humerus  just  above  the  condyles.  There  still  remained  a  sensible 
deformity  at  the  point  of  fracture — he  could  not  completely  supine 
the  forearm.  The  whole  arm  was  weak,  and  the  ulnar  nerve  re- 
markably sensitive.  The  ulnar  side  of  the  forearm,  and  also  the  ring 
and  little  fingers,  were  numb,  and  have  been  in  this  condition  ever 
•iiice  the  accident.  I  know  the  surgeon  very  well  who  had  charge  of 
ihis  case,  and  I  have  no  doubt  that  the  treatment  was  carefully  and 
dnlfully  applied. 

In  June,  of  1850, 1  operated  upon  a  lad,  nine  years  old,  by  sawing 
off  the  projecting  end  of  the  upper  fragment,  whose  arm  had  been 
broken  nine  months  before.  This  fragment  was  lying  in  front  of  the 
lower,  and  the  skin  covering  its  sharp  point  was  very  thin  and  tender. 
There  was  no  anchylosis  at  the  elbow-joint,  but  the  hand  was  flexed 
forcibly  upon  the  wrist,  the  first  phalanges  of  ail  the  fingers  ex- 
tended, and  the  second  and  third  flexed.  Supination  and  pronation 
of  the  forearm  were  lost.  The  forearm  and  hand  were  almost  com- 
iletely  paralyzed,  but  very  painful  at  times.  The  ulnar  nerve  could 
felt  lying  across  the  end  of  the  bone. 

In  the  hope  that  some  favorable  change  might  result  to  the  hand 
by  relieving  the  pressure  upon  the  nerve^  yet  with  not  much  expecta- 
tion of  success,  I  exposed  the  bone  and  removed  the  projecting  frag- 
naent.  The  nerve  had  to  be  lifted  and  laid  aside.  About  one  year 
from  this  time  I  found  the  arm  in  the  same  condition  as  before  the 
operation. 

Non-union  is  a  result  not  so  frequent  in  fractures  at  this  point  as 
higher  up ;  but  Stephen  Smith,  of  the  Bellevue  Hospital,  New  York; 
reports  a  case  of  non-union  in  a  young  man  of  twenty-three  years.  He 
was  admitted  to  the  hospital  on  the  seventh  day  after  the  accident. 
The  fracture  was  simple  and  transverse,  yet  at  the  end  of  four  months 
be  was  dismissed  "  with  perfectly  free  motion  at  the  point  of  fracture."^ 
The  failure  to  unite  was  attributed  to  a  syphilitic  taint. 

I  S.  Smith,  New  York  Journal  of  Medicine,  May,  1857,  p.  386,  third  series,  vol.  ii. 
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A  case  was  recently  tried  io  the  Supreme  Court  at  Brooklyn,  N.Y^ 
in  which,  after  a  simple  fracture  at  this  point,  the  arm  being  dressed 
with  splints  asd  bandages,  the  little  finger  sloughed  off  io  a  condition 
of  dry  gangrene,  and  the  adjacent  parts  of  the  hand  were  attackai 
with  humid  mortification*  Drs,  Parker  and  Prince  believed  that  ihn 
serious  accident  was  the  result  of  bandages  applied  too  tightly  aad 
suffered  to  remain  too  long,  while  Drs.  Valentine  Mott,  Rogers^  WockI 
Ayres,  Dixon,  and  others,  believed  the  gangrene  might  have  been 
due  to  other  causes  over  which  the  surgeon  had  no  controU 

A  few  years  ago,  a  similar  case  occurred  in  the  town  of  Spencer, 
Tioga  Co.,  K,  Y. ;  a  bi:)y,  six  years  old,  having  broken  his  humerus 
just  above  the  condyles.  The  fracture  was  oblique.  The  surgeon 
who  was  called  to  treat  the  case  was  an  old  and  highly  respectiiUe 
practitioner,  I  am  not  in  formed  of  the  plan  of  treatment  any  farther 
than  that  a  roller  was  applied.  On  the  eighth  day,  a  second  surgeon 
was  employed,  who,  finding  the  hand  cold  and  insensible,  removd  all 
of  the  dressings;  after  which  the  thumb  and  forefinger  sloughed,  with 
other  portions  of  the  skin  and  flesh  of  the  hand  and  arm.  The  sbf- 
geoo  who  was  first  in  attendance  was  prosecuted,  and  the  case  was 
tried  in  the  Supreme  Court  of  that  county,  but  the  jury  found  m 
cause  of  action.  Dr.  Ilawley,  of  Ithaoa,  and  the  late  Dr.  Webster,  of 
Geneva  Medical  College,  testified  that,  in  their  opinion,  the  death  of 
the  fingers  was  owing  to  the  pressure  of  the  fragment  upon  the  bra- 
chial artery,  and  not  to  the  tightness  of  the  bandages. 

Dr.  Gross  has  also  informed  us  of  still  another  case  of  the  samel 
character,  which  occurred  in  Warren  Co.,  Ky.  A  boy,  ten  yeargoH] 
had  broken  his  arm  above  the  condyles,  and  his  parents  haviDgetB-'. 
ployed  a  surgeon  residing  at  some  distance,  tlie  dressings  were  appH^^' 

and  directions  given  to  send  ^^^ 
Fig-  ^4"  the  surgeon  whenever  it  becaf^^ 

necessary.    The  parents  saw 
arm  swell  excessively,  and  km 
that  tbe  boy  was  suffering  ve 
much,  but   did   not   notify  tE^ 
surgeon    until    the    tenth 
when  the  hand  was  found  to 
in  a  condition  of  mortificatiotr 
and  at  length  amputation  became 
necessary. 

Long  afterward,  in  the  year 
1851,  when  the  boy  became  of 
age,  he  prosecuted  his  surgeon, 
but  with  no  result  to  either  party  beyond  the  payment  of  their  re- 
spective costs. 

While  I  would  not  deny  that  in  all  of  these  cases  the  sloughing  might 

:     have  been  solely  due  to  the  tightness  of  the  bandages,  against  which 

cruel  and  mischievous  practice  we  cannot  ttK>  loudly  declaim,  a  know* 


dal 


P^j»l«k>  elliflw  uplliitK. 


J  New  York  M^rlical  Gazette,  toK  xii.  pi\  46,  60,  111 
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nshed  geDtlemen  who  testified  in  defence  of  these  surgeons,  must 
tsompel  us  to  admit  the  possibility  of  such  accidents  where  the  treatment 
b&s  been  skilful  and  faultless. 

Treatment, — The  splints  generally  employed  in  this  country,  in  frac- 
tnres  about  the  elbow  joint,  are  simple  angular  side  splints,  without 
joints,  such  as  those  recommended  by  Physick,* 

Fig.  63. 


a^«^ 


Kirk b rid  e'l!  elbnw  •pltai. 


[Angular  pasteboard  splints,  felt,   leather,  gutta  percha,  &c.,  or 
dar  spUuts  with  a  hinge,  such  as  Kirkbride'a,*  Thomas  Hewson^s, 


Fig.  66. 


Fig.  67- 


Ki>-'l_'':^.   mV.nl. 


Welch*!  ipUiit.    T\w  hiagtm  maj  be  tratuif«rred  to 
■pllnU  of  dllTttrtfut  tUet. 

D^v's,  or  Eose^s,  or  the  more  perfect  and  elegant  angular  splint  of 
Welch. 

Kirkbride's  splint,  which  has  beco  used  in  the  Pennsylvania  Hos- 
pitiil  in  several  instances,  is  composed  of  two  pieces  of  board,  connected 
tagi&tlier  by  a  circular  joint,  and  having  eyes  on  the  inner  edge,  two 

•Uem^ints  of  Surgery,  by  Jotin  Sjn^  l>on»©y,  PbUasielphia  edilioii,  vol,  i.  p.  145* 
^Auvrtcan  Journal  of  the  Medical  Soieiioei  roL  xvi*  p.  315. 
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inches  apart,  and   holes  through  the  splint  at  graduated  dL^stancei 
between  them.     There  is  also  a  swivel  eye,  passing  through  the  upper 
part  of  the  splint,  and  riveted  below,     A  wire  is  fastened  to  the  swivel 
and  Lent  at  right  angles  at  its  other  extremity,  of  a  size  to  fit  the  eyes 
and  holes  in  the  splint.     This  splint,  properly  supported  by  pads,  is  to 
be  placed  either  upon  the  outside  or  inside  of  the  arm,  and  secured  by  I 
rollers.     When  the  angle  is  to  be  changed,  the  wire  is  unhooked  aoil 
removed  to  another  eye,  or  to  some  of  the  intermediate  holes  upon  the 
side  of  the  splint.     Dr.  Kirkbride  reports  two  cases  of  fracture  of  the  | 
lower  part  of  the  humerus  treated  by  this  plan,  one  of  which  resulted  , 
in  anchylosis,  but  the  other  was  much  more  successful, 

H.  Bond,  of  Philadelphia,  has  contrived  a  very  ingenious  splint  for 
the  elbow-joint,  and  which  is  designed  also  to  afford  a  complete  sap- 
port  to  the  forearm. 

For  myself,  I  generally  prefer  gutta  percha,  moulded  and  applied 
accurately  to  the  limb,  in  the  same  manner  as  I  have  already  directed 
in  fractures  of  the  surgical  neck  and  shaft  of  the  humerus,    It  should 

Fig*  68. 


A 


BoEtd's  olbow  fpltoU 

be  extended  beyond  the  elbow  to  the  wrist,  so  as  to  support  the  vbo^^ 
length  of  the  arm,  elbow,  and  forearm.     Some  experience  id  the  ^^  ' 
of  wooden  angular  splints  hiis  convinced  me  that  they  cannot  be  V^^ 
well  fitted  to  the  many  inequalities  of  the  limb;  and  neither  pa^*^' 
board  nor  bioder^s  board  has  sufficient  firmness,  especially  in  thatp^ 
tion  which  covers  the  joint.    Angular  splints,  furnished  with  a  moiT^* 
ble  joint,  possess  the  advantage  of  enabling  us  to  change  the  angle  ^ 
the  limb  at  pleasure,  and  of  keeping  up  some  degree  of  motion  in  tb^ 
articulation  without  disturbing  the  fracture  or  removing  the  dre^^ 
ings;  but  the  cross  bars  of  Day^s  and  Rose's  splints  render  them  com- 
plicated, and  are  in  the  way  of  a  nice  application  of  the  rollers;  while 
they  are  all  equally  liable  to  the  objection  stated  against  angular 
wooden  splints  without  joints,  via.,  that  they  seldom  can  be  made  to 
fit  accurately  the  many  irregularities  of  the  arm,  elbow,  and  forearm. 
In  applying  this  splint  care  must  be  taken  that  the  humeral  portion 
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hot  too  short,  or  the  result  will  be  an  unnecessary  degree  of  over- 
pping  of  tbe  fragments.  This  may  generally  be  avoided  if  the  sar- 
oa  will  first  shape  his  material 

jihe sound  arm^  while  the  whole  F'f*  6^- 

ogth  is  underlaid  with  three  or 
'  thickoessea  of  woollen  cloth, 
felch**!  splints,  made  of  a  mate- 
I  possessing  a  slight  amount  of 
xibility,  approach  more  nearly 
B accomplishment  of  these  indi- 
Itioos  than  any  other  manut'ac- 
[red  splint  with  which  I  am 
quainted,  but  the  number  of 
in  practice  to  which  they 
applicable  \v\l\  be  found  to 
be  limited,  while  gutta  percha 
i  no  limit  in  its  application. 
Whatever  material  is  em  ployed, 
be  splint  should  be  first  lined 
_  1th  woollen  cloth,  or  some  pro- 
per substitute.  A  pretty  large 
pledget  of  fine  cotton  batting 
ought,  also,  to  bo  laid  in  front  of 
the  elbow -joint,  to  prevent  the 
roller  from  excoriating  the  deli- 
cate and  inflamed  skin;  and  great 
care  should  be  taken  to  protect  the  bony  eminences  about  the  joint, 
1"^  rather,  to  relieve  them  from  pressure,  by  increasing  the  thickness 
*  tbe  pads  above  and  below  these  eminences. 

At  a  very  early  day,  so  early,  indeed,  as  the  seventh  or  eighth  dayA 
be  splint  should  be  removed,,  and,  while  the  fragments  are  steadied.  1 
entlei  passive  motion  should  be  inflicted  upon  the  joint.     This  prac-  1 
pee  should  be  repeated  as  often  as  every  second  or  third  day,  in  order 
'  *  prevent,  as  far  as  possible,  anchylosis.     If  much  swelling  follows 
be  injury,  it  is  my  custom  to  open  the  dressings,  without  removing 
be  splints,  on  the  second  or  third  day  after  the  accident,  or  at  any 
Qe  when  the  symptoms  admonish   of  its  necessity,     Occasionally 
'it  is  well  to  change  the  angle  of  the  splint  before  reapplying  it.     If 
Ibe  angular  splint  witli  a  movable  joint  is  used,  slight  changes  may  be 
niade  while  the  splint  is  on  the  arm ;  but  if  the  angle  is  much  changed 
^thout  removing  the  rollers,  they  become  unequally  tightened  over 
tlie  arm,  and  may  do  mischief* 
When  anchylosis  has  actually  taken  place,  we  may,  more  or  less, 
vercorae  the  contraction  of  the  muscles  and  of  the  ligaments  by  pas- 
sive motion,  or  by  directing  the  patient  to  swing  a  dumb-bell  or  some 
lier  heavy  weight,  as  first  recom^mended  by  Ilildaniis. 
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Fig.  70. 


Fmctnrc  &t  tht  t»»«e  of*  a  oil 


/ 


§  7.  Fhacture  at  the  Base  of  the  Condyles,  complicatep  with  Fmo 

TLiRE  BETWEEN  THE  CuND%i.E8,  EXTENDING  INTO  THE  JoiKT. 

Thij3  fracture,  whieli  is  but  a  variety  or  complication  of  the  p 
ing,  is  evtjn  more  difficult  of  diagnosis;  aod  its  signs^  results,  m 
proper  treiitment  differ  sufficieotly  to  demaw 
a  separate  consideration, 

I  have  rei:ugnized  the  accident  six  tim* 
Confined  to  no  peritxl  of  life,  it  seems  to  be  tl 
result  of  a  severe  blow  inflicted  directly  ti[ 
the  lower  and  hack  part  of  the  bumerus, 
upon  the  olecranon  proce^.  Dr.  Parker, 
NfW  York,  was  inclined  to  regard  an  obscui 
accident  about  the  elbow-joint,  which  he  sai 
in  a  lad  sixteen  years  old,  as  a  longitodini 
fracture  of  the  humerus,  with  separation  of  oi 
condyle,  but  which  had  been  occasioned  byt 
fall  upon  the  hand,^  For  myself,  I  should  re- 
gard this  latter  circumstance  as  presumptive 
evidence  that  it  was  not  a  fracture  of  this  cha* 
racter,  yet  I  do  not  mean  to  deny  the  pom- 
bility  of  its  occurrence  iu  this  way. 

Its  characteristic  symptoms  are,  in  creased  breadth  of  the  lower  eod 
of  the  humerus,  occasioned  by  a  separation  of  the  condyles;  displace- 
ment  upwards  and  backwards  of  the  radius  and  ulna;  crepitus  ai^d 
mobility  at  the  base  of  the  condyles,  with  crepitus  also  between  the 
condyles,  developed  by  pressing  them  together ;  or  when  the  radma 
and  ulna  are  drawn  up,  by  restoring  these  bones  first  to  place  by 
extension,  and  then  pressing  upon  the  opposite  condyles;  shortening 
of  the  humerus. 

Its  consequences  are,  generally,  great  inflammation  about  the  joint, 
permanent  delbrmity  and  bony  anchylosis.     An  opposite  result  m 
be  regarded  as  fortunate,  and  as  an  exception  to  the  rule. 

or  the  treatment,  we  can  only  say  that  it  must  be  chiefly  direci 
to  the  prevention  and  reduction  of  inflammation,  at  least  during  the 
fir$t  few  days.  Nor  is  tliis  inconsistent  with  an  early  reduction  of 
fragments,  and  moderate  eirurt^s,  by  splints  and  bandages,  such  as 
have  directed  in  case  of  a  simple  fracture  at  the  base  of  the  condylea^ 
to  keep  the  fragments  in  place.  No  surgeon  would  be  justified 
refusing  altogether  to  make  suitable  attempts  to  accomplish  these  i: 
portant  indications;  but  he  must  always  regard  them  as  secondary 
when  compared  with  the  importance  of  controlling  the  inflamraatioa. 

When  splints  are  employed,  the  same  rules  will  be  applicable 
as  to  their  form  and  mode  of  applicatiuu,  as  in  cases  of  simple  fracti 
above  the  condyles. 

The  following  examples  will  more  completely  illustrate  the  charai 
ter,  history,  and  proper  treatment  of  these  cases  than  any  remarks  or 
rules  which  we  can  at  preseut  make.  ~ 

Paiker,  New  Vork  Joarnjil  of  Medicinci  Nov.  18B6,  p.  301,  3d  series,  toI.  i. 
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^A  woman,  set.  44,  fell  upon  the  side-walk  in  January,  1850,  striking 
Q  her  right  elbow.  I  saw  her  a  few  minutes  after  the  accident, 
•ut  the  parts  about  the  joint  were  already  considerably  swollen,  and 
it  was  not  without  difficulty  that  the  diagnosis  was  made  out.  The 
forearm  was  slightly  flexed  upon  the  arm,  and  pronated.  On  seizing 
the  elbow  firmly,  a  distinct  motion  was  perceived  above  the  condyles, 
and  a  crepitus.  I  could  also  feel,  indistinctly,  the  point  of  the  upper 
fragment.  While  modefJite  extension  was  made  upon  tlie  arm,  the 
condyles  were  pressed  together,  when  it  was  apparent  that  they  had 
b^n  separated.  On  removing  the  extension,  they  again  separated^ 
and  the  olecranon  drew  up.  She  was  in  a  condition  of  extreme  ex- 
haustion, and  the  bones  were  easily  placed  in  position. 

An  angular  splint  was  secured  to  the  limb»  and  every  care  used  to  / 
support  the  fragments  completely,  but  gently* 

From  this  date  until  the  conclusion  of  the  treatment  the  dressings  I 
were  removed  often,  and  the  elbow  moved  as  much  as  it  was  possible ' 
to  move  it.  ' 

^_  Seven  months  after  the  accident,  the  elbow  was  almost  completely 
Hpicbylosed  at  a  right  angle.  The  fingers  and  wrist  also  were  quite 
^ngid.  Six  years  later,  the  anchylosis  had  nearly  disappeared;  she 
could  now  flex  and  extend  the  arm  almost  as  much  as  the  other ;  the 
wrist  joint  w^is  free,  and  the  fingers  could  be  flexed,  but  not  sufficiently 
to  touch  the  palm  of  the  hand.  The  line  of  fracture  through  the  base 
could  be  traced  easily,  hut  the  humerus  was  not  shortened.  There 
waSj  moreover,  much  tenderness  over  the  point  of  fracture  through  the 
base,  and  at  other  points.  Occasionally,  a  slight  grating  was  noticed 
in  the  radio  humeral  articulation.  She  experienced  frequent  pains  in 
the  arm,  and  especially  along  the  back  and  radial  border  of  the  ring 
finger.  During  the  first  year  or  two  after  the  accident,  ihe  arm  per- 
ished very  much,  but  although  the  htind  remained  weak,  the  muscles 
were  now  well  developed. 

A  gentleman  was  struck  with  the  tongue  of  a  carriage  with  which 
a  couple  of  horses  were  running.  The  blow  was  received  directly 
opon  the  back  of  the  left  elbow.  Dr.  Sprague  and  myself  removed 
some  small  fragments  of  bone,  and  while  opening  the  wound  for  this 
purpose,  we  could  see  distinctly  the  line  of  fracture  extending  into  the 
joint  as  well  as  across  the  bone.     The  condyles  were  not  separated. 

The  subsequent  treatment  consisted  only  in  the  use  of  such  means 
as  would  best  support  the  limb,  and  most  successfully  combat  inflam- 
mation. The  arm  and  forearm  were  laid  upon  a  broad  and  well 
cushioned  angular  splint,  covered  with  oil-cloth,  to  which  they  were 
fastened  by  a  few  light  turns  of  a  roller. 

Twelve  years  after,  I  found  the  humerus  shortened  one  inch  and  a] 
half.     During  the  first  year»  he  says,  there  was  no  motion  in  the  elbow- 1 
joint,  but  he  can  now  flex  and  extend  the  forearm  through  about  45°;  \ 
when  flexed  to  a  right  angle,  it  seems  to  strike  a  solid  body  like  bone. 
Kotalion  of  the  forearm  is  completely  lost,  the  hand  being  in  a  posi- 
tion midway  between  supination  and  pronation.     lie  sufters  no  pain, 
and  his  arm  is  quite  strong  and  useful.     No  means  have  been  era- 


ployed  to  restore  the  faoctions  of  tbe  limb  but  passive  motion  at  first, 
and  subsequently  constant,  active  use  of  the  hand  and  arm. 

The  late  Dr.  Thomas  Spencer^  of  Geneva,  used  to  relate  a  case  in 
which  a  surgeon  was  called  to  what  he  supposed  to  be  a  fracture  of  ibc 
lower  end  of  the  humerus,  and  which  he  treated  accordiogly.  with 
splints,  &Q,  On  the  second  or  third  day,  another  surgeon  was  called, 
who  removed  the  splints  and  bandages,  and  pronounced  it  a  disloca* 
tion  of  the  radius  and  ulna  backward ;  but  he  was  unable  to  reduce  it 

After  some  time,  the  first  surgeon  was  prosecuted  for  having  treated 
as  a  fracture  what  proved  to  be  a  dislocation.  Dr.  Spencer,  who  bad 
examined  the  arm  carefully,  gave  his  testimon}^  last,  and  at  a  lime 
when,  from  the  evidence^  it  seemed  almost  certain  that  the  surgeuft 
must  be  mulcted  in  heavy  damages;  but  he  declared  his  belief  that 
both  surgeons  were  rit/ht,  since,  on  measuring  the  breadth  of  th« 
humerus  through  its  two  condyles,  he  found  that  the  humerus  of  the 
injured  arm  was  three-quarters  of  an  inch  wider  than  the  opposite. 
His  conclusion,  therefore,  was  that  the  condyles  had  been  split  asuader 
and  were  now  separated;  that  the  first  surgeon  properly  reduced  this 
fracture,  but  that  when,  on  the  second  or  third  day,  the  second  sur- 
geon removed  the  splints  and  the  dressings,  a  contraction  of  the  mus- 
cles had  taken  place  and  the  dislocation  occurred,  the  bones  of  the 
forearm  being  drawn  up  between  the  fragments.  Dr.  Spencer  believed 
this  was  an  example  of  the  variety  of  fracture  now  under  considera- 
tion, but  it  is  not  quite  certain  that  there  was  anything  more  than  an 
oblique  fracture  extending  into  the  joint,  followed  by  a  dislocation. 
In  either  case,  the  first  surgeon  was  entitled  to  an  acquittal,  wd  80  the 
jury  promptly  declared  by  their  verdict. 

In  a  case  of  compound  comminuted  fracture  of  the  character  now 
under  consideration,  Dr.  Stone,  of  the  Bellevue  Hospital,  New  York, 
removed  the  condyles  and  sawed  off  the  sharp  end  of  the  humerus- 
The  woman  was  twenty  six  years  old  and  intemperate.     The  operatioB. 
was  made  as  a  substitute  for  amputation.     No  serious  complieatioi ' 
followed.     On  the  ninety -sixth  day,  the  wounds  were  completely  heal 
and  she  could  bend  the  forearm  to  a  right  angle  with  the  arm^ 
action  of  the  muscles  having  drawn  up  the  radios  and  ulna  agai 
the  lower  end  of  the  shaft  of  the  humerus,  so  that  the  motions  w< 
natural  and  free.*     The  practice,  as  the  result  sufficiently  shows,  wa^g 
eminently  judicious ;  and  its  practicability  ought  always  to  be  wel^ 
considered  before  resorting  to  the  serious  mutilation  of  amputation*-- 
The  great  principle  upon  which  the  success  of  resection  is  here  based 
is  the  shortening  of  the  bone,  whereby  the  reduction  may  be  accotu< 
plished  without  painful  tension  to  the  muscles;  a  principle  which 
demand  of  us  hereafter  a  more  careful  consideration  and  a  wi- 
application. 

Fractures  of  the  Condyles* 

Chaussier  described  that  portion  of  the  lower  end  of  the  humer 
which  articulates  with  the  ulna  as  the  trochlea^  and  that  portion  whi 
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with  the  radius  as  the  condyle;  naming  the  two  lateral  pro- 
,  respectively,  epitrtxjhlea  and  epicondyle.  Some  of  the  French 
have  adopted  this  nomenclature,  but  I  prefer,  as  being  more 
Jo  my  own  countrymen,  the  terms  externa!  and  internal  con- 
Hkich  it  will  be  convenient  to  add  the  terms  external  epicon- 
Trntemal  epicondyle,  as  indicating  the  extreme  lateral  projec- 
hich  are  formed  from  separate  points  of  ossification,  and  which 
►ecome  united  to  the  condyles  by  bone  until  about  the  sixteenth 
eenth  years  of  life. 

1,  therefore,  we  speak  of  a  fracture  of  the  epicondyle,  we  refer 
a  separation  of  the  epiphysis,  such  as  it  is  in  early  life;  or  to 
fracture,  when,  at  a  later  period,  it  has  become  united  by  bone. 


LCTDBXS  OF  THE  INTERNAL  EpicoNrTLE.     {EpUrochlm.    Chanssfer.) 

is  the  fracture  which  Granger  first  described  in  the  Edinburgh 
and  Surgical  JournaJ,^  and  which  he  ascribed  solely  to  muscu- 
ti.    '*  A  distinguishing  circumstance  attending  this  fracture  is 
is  being  occasioned  by  sudden  and  violent 
►r  exertion ;  and  it  will  be  recollected  that  Fig.  71. 

5  inner  condyle  those  powerful  mnscles 
>nstitute  the  bulk  of  the  fleshy  substance 
ilnar  a^^pect  of  the  forearm  have  their 
1  origin.  The  way  in  which  the  muscles 
tiner  condyle  are  involuntarily  thrown 
h  sudden  and  excessive  action  I  take  to 
the  endeavor  to  prevent  a  fall  by  stretch- 
the  arm,  and  thus  receiving  the  per- 
from  the  weight  of  the  body  on  the 

a  fact,  perhaps  of  some  significance  in     sk 
tinection,  that   most   of  these   iVactures     ^ 
1  children,  before  the  union  of  the  epi- 
8  completed,  when  muscular  contraction       y^ctare of  im.rai^i epi™- 
nore  often  prove  adequate  to  its  separa-     dyu. 
i  when  the  epicondyle  is  less  prominent, 

irefore,  less  exposed  to  direct  blows  than  in  adult  life;  thus,  of 
ctures  which  I  have  distinctly  recognized  as  fractures  of  the 
yle^  all,  except  one,  occurred  between  the  ages  of  two  and 
rears.  But  then  it  is  equally  true  that  a  large  majority  of  all 
Jtures  of  the  internal  condyle,  including  those  which  enter 
culation,  as  well  as  those  which  do  not,  belong  to  childhood 
tth.  I  have  seen  but  two  exceptions  in  fifteen  cases.  Since, 
rect  blows  generally  produce  those  fractures  which  penetrate 
t,  no  good  reason  can  be  shown  why  they  should  not  produce 
B  of  the  epicondyle.     One  of  the  exceptions  to  which  I  have 

I  Purtfctilttr  Fraottir©  of  the  Intier  Condjrl*^  of  tli©  Hnmi*rfiH/'  by  BetijjimiD 
SitrgeOQ,  BarioD-apoii'Tr«iit,     Op.  cit.,  7ol.  xiv.  pp.  190-201,  ApriL^  IblS. 
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referred  as  not  having  occurred  in  early  life,  is  sufBcieatlj  rare  to  en- 
title  it  to  especial  notice. 

On  the  16tli  of  May,  1856,  a  laborer,  thirty-four  years  of  age,  fell 
from  an  awning  upon  the  side-walk,  dislocating  the  radius  and  ulna 
backwards ;  the  dislocation  was  immediately  reduced  by  a  woman  yiho 
came  to  his  assistance,  but  when  he  called  on  me»  soon  after,  I  found 
a  small  fragment  of  the  inner  condyle,  probably  the  epicondyle  alone, 
broken  off  and  quite  movable  under  the  finger.  It  w^as  slightly  dis- 
placed in  the  direction  of  the  hand, 

I  could  not  learn  positively  whether  in  falling  he  struck  the  elbow 
or  the  hand,  but  there  was  presumptive  evidence  that  he  struck  ik 
hand;  if  so,  then  probably  the  fracture  was  the  result  of  muscular 
action^  which  is  the  more  extraordinary  as  having  taken  place  in  a 
man  of  his  age. 

It  is  pretty  certain,  however,  that  the  theory  of  causation  adopted 
by  Granger  is  too  exclusive.  A  lad  was  brought  to  me  in  Octolier, 
1848,  aged  eleven,  who  had  just  fallen  upon  his  elbow,  the  blow  having 
been  received,  as  he  affirmed,  and  as  the  eechymosis  showed  pnstty 
conclusively,  directly  upon  the  inner  condyle.  The  fragment  was 
quite  loose,  and  crepitus  was  distinct.  He  could  flex  and  extend  the 
arrn,  and  rotate  tlie  forearm,  without  pain  or  inconvenience.  I  am 
quite  sure  the  fracture  did  not  extend  into  the  Joint;  the  result  seemed 
also  to  confirm  this  opinion,  for  in  three  months  from  the  time  of  the 
accident  the  motions  of  the  elbow -joint  were  almost  completely  re- 
stored. 

Indeed,  Mr.  Granger  has  failed  to  establish,  by  any  particular  proofs 
that  in  more  than  one  or  two  of  his  cases  the  fracture  was  the  result 
of  muscular  action ;  but,  on  the  contrary,  I  am  disposed  to  infer,  from 
the  violent  inflannnation  which  generally  ensued  in  bis  cases,  from 
the  frequency  of  eechymosis,  and  especially  from  the  injury  done  to 
the  ulnar  nerve  in  at  least  three  instances,  that  most  of  them  were^ 
produced  by  direct  blows  inflicted  from  below  in  the  fall  upon  tboH 
ground.  Fractures  produced  by  muscular  action  are  seldom  accom- 
panied with  much  inflammation  or  effusion  of  blood,  and  it  is  much 
more  probable  that  the  ulnar  nerve  should  have  been  maimed  by  the 
direct  blow  which  caused  the  fracture,  than  by  the  displacement  of  the 
epiphysis,  which  is,  as  we  shall  presently  show,  almost  always  carried 
downwards,  and  oftener  slightly  forwards  than  backwards.  It  is  only 
when  the  fragment  is  forced  directly  backwards  that  the  ulnar  nerve 
could  be  made  to  suffer;  a  direction  which,  it  does  not  seein  to  me,  it 
could  ever  take  from  muscular  action  alone. 

Direction  of  Displacement,  Si/mptorm,  tic. — I  have  seen  this  fragment 
displaced  in  the  direction  of  the  hand,  or  downwards,  very  manifestly, 
twice,  and  in  two  other  examples  a  careful  measurement  showed  a 
Blight  displacement  in  the  same  direction.  The  greatest  displacement 
occurred  in  a  boy  fifteen  years  old.  who  was  brought  to  me  from  St 
Catharine's,  Canada  West.  He  had  fidlen  upon  his  arm  in  wrestling, 
and  his  surgeon  found  a  dislocation  of  the  bones  of  the  elbow-joint, 
which  he  immediately  reduced.  Tlie  fracture  was  not  at  that  time 
detected,  the  arm  being  greatly  swollen.    No  splints  were  applied.     It 
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T^as  three  months  after  the  accident  when  I  saw  him,  at  which  time  I 
found  the  internal  epicoadyle  broken  off  and  removed  downwards 
toward  the  band  one  inch  and  a  quarter;  and  at  this  point  it  liad 
tecome  immovably  fixed.  Partial  anchylosis  existed  at  the  elbow- 
jaint,  but  promotion  and  supination  were  perfect. 

In  one  instance  I  believed  the  fragment  to  be  carried  about  three 
lines  upwards  and  two  backwards  toward  the  olecranon;  in  each  of 
ih©  other  examples  the  fragment  has  oot  seemed  to  suffer  any  sensible 
dtsplacement. 

Granger  foaod,  also,  in  the  five  examples  which  came  under  his 
notice,  the  epicondyle  carried  toward  the  hand,  with  more  or  les.s 
variation  in  its  lateral  position,  so  that  while  io  some  instances  it 
touched  the  olecranon,  in  others  it  was  removed  an  inch  or  more  in 
the  opposite  direction. 

It  ia  probable  that,  except  where  controlled  by  the  force  and  direc- 
tion of  the  blow,  or  by  some  complications  in  the  accident,  the  frug- 
menty  if  displaced  at  all,  always  moves  downwards  towards  the  haud» 
or  downwards  and  a  little  forwards,  in  the  direction  of  the  action  of 
the  principal  muscles  which  arise  from  this  epiphysis;  and  when  the 
fracture  or  separation  is  the  result  of  muscular  action  alone,  this  form 
of  displacement  seems  to  me  to  be  inevitable.  In  addition  to  the 
mobility,  crepitus,  and  generally  slight  displacement  of  the  fragment, 
which  are  the  principal  signs  of  this  fracture,  it  may  be  noticed  that 
there  is  usual ly  some  embarrassment  in  the  motions  of  the  elbow-joint, 
which  may  be  due  in  part  to  the  swelling,  and  ia  part  to  the  detach- 
ment  of  the  point  of  bone  from  and  around  wliich  most  of  the  pro- 
nators and  flexors  of  the  forearm  have  their  rise.  In  one  instance, 
already  (juoted,  that  of  the  lad  aged  eleven  years,  who  broke  the 
epicondyle  from  a  direct  blow,  the  motions  of  pronation,  with  flexit>n, 
were  not  at  all  impaired,  neither  immediately  nor  at  any  subsequent 
period,  but  the  fragment  was  never  sensibly,  or  only  very  slightly 
displaced. 

Grauger  has  recorded  another  class  of  symptoms,  to  which  I  have 
already  alluded,  his  explanation  of  which,  however,  I  am  not  prepared 
to  admit.  One  of  these  cases  he  describes  as  follows  :  A  boy,  eight 
years  old,  fell  with  violence,  and  broke  off  completely  the  whole  of 
the  inner  epicondyle  of  the  right  humerus.  The  ]ad  said  he  had 
fallen  on  his  hand.  The  fragment  was  displaced  toward  the  hand. 
Severe  inflammation  followed,  but  he  recovered  the  free  and  entire 
use  of  the  elbow-joint  in  less  than  three  months  after  the  accident. 
No  splints  or  bandages  were  ever  employed. 

From  the  moment  of  the  accident,  the  little  finger,  the  inner  side  of 
the  ring  finger,  and  the  skin  on  the  ulnar  side  of  the  hand,  lost  all 
sensation.  The  abductor  minimi  digiii  and  two  contiguous  muscles 
of  the  little  finger  were  also  paralyzed.  This  condition  lasted  eight  or 
ten  years,  after  which  sensation  and  motion  were  gradually  restored 
to  these  parts.  As  a  consequence  of  this  paralysed  condition  of  the 
ulnar  nerve,  also,  successive  crops  of  vesications,  about  the  size  of  a 
split  horse-bean,  commenced  to  form  on  the  little  finger  and  ulnar 
eage  of  the  hand  some  weeks  after  the  accident,  leaving  troublesome 
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TliU  eniptioQ  did  not  eoltrelj  oaet  for  tto  orl 


la  two  odier  case^  Mr.  Granger  remarks  Ibal  be  bi  I 
same  paraljeis  of  tfae  small  moades  of  tbe  little  finger,  thei 
of  feding  in  Ibe  inl^miiieiit^  and  the  sune  aoooeiaoB  d{ 
resatiies  on  tlie  afieeled  parte  of  the  liand,  ^  is  deaeriMI 
OGCiirred  in  the  preceding  eaaei** 

Wilhoat  intending  to  intiniate  a  doabt  of  tlie  accnracj  of  1 
ger^s  stalenient»  that  anch  pheocMDefia  bare  followed  in  thr«e  ( 
of  tlie  fi¥^  wliieh  lie  baa  seen,  I  moat  expreas  mj  hdid  \ 
oolj  a  remarkable  ooQeurreiiee  of  circuaistano^^  sinc^  dwi 
nomeaa  baTe  never  been  aeen  bj  mjselC  iKxr  do  I  know  1 

\tm  been  obserred  bj  anj  odier  surgeon. 

jfamfti- — As  in  all  oiler  aocidenta  abooi  tbe  elbow  joinUV 
rigidiqr  is  aloKMl  inewitable.  Tbe  mere  ooninenient ii 
arm  in  a  flexed  postioa  ia aoScieiit  to  determioe  tbis  resoltv^^ 
tbe  interpootioii  of  a  fractnie;  bwtwben  inflammation  oocigU 
leaa  oootiaciion  of  tbe  tendons,  mnaeles*  &&,  about  tbe  joint! 
8tM9L  To  tbiacircnmatance^  thc»«fore»  added  to  tbe  confi 
tban  to  tbe  fractare,  will  be  due  tbe  ancbjloaia.  If  tbe  . 
not  displaced,  the  firactare  cannot  oertunlj  be  r»XMisible  for  tb}« 
of  motion,  since  it  does  not  in  anj  way  mrolve  toe  joint :  and  if ' 
plaoementt  existed  its  ultimate  eflect  in  diminishing  tbe  power  of  < 
mnsdea  wbicb  arise  from  the  epiphjsB  most  be  onlj  trinil  f 
scarcelj  appteciable.  We  mighty  tbei^foie,  reasooablj  eouclodd^ 
where  the  aeeideiit  has  been  properly  treated,  permanent  snd 
would  be  tbe  exceplioii  and  not  tbe  rale.  This  view  of  tbe  J 
seema  abo  to  be  snstuned  by  tbe  recorded  results.  In  Grangeri^ 
tbe  full  range  of  Bexioo  ana  extonsioa  of  the  forearm  has  beaafii 
restored,  or  with  so  trtfltn|f  an  exoeptioii  as  not  to  be  obeerviiblei 
oat  oloae  attendoiv  ii^  ewerj  instaooa;  except  in  tbe  one  fi^ 
mentioned,  whieb  was  originally  complicated  with  dislocattoo;  J 
even  in  thia  ease  tbe  ultimate  maiming  was  iooonsiderable*  Mtlj 
who  says  ^  it  might  to  be  underatood  that  in  this  accident  an 
rigidity  is  almost  inevitables^  seems  nevertheless  to  admit  the  juzfifi^ 
of  Grauer%  obaervatums  aa  to  the  final  result*  if  the  proper  oofli 
are  emDuijped  to  prevent  it  I  have  myself  found  only  oooe  itfvjfl 
sideraole  impairment  of  die  motions  of  tbe  joint  after  the  lapailH 
few  years.  ^ 

7Wa/i«i<r9»t— This  aoeident  does  not  eonstttute  an  exoeptioii  to  iM 
rule  which  experienoe  has  establisbed,  thai  epiphys^  projecti^ 
when  onoedi^Maeed  oan  seldom  be  reslofed  oompletely  to  position  <^ 
maintained  in  position,  until  a  hm  union  is  oonsommated.  Graog«l 
remarks :  **  I  have  purposely  avoided  saying  one  word  about  replacinf 
the  detached  oondyle  (epiooiidyleX  And  for  these  reasons:  during  tk< 
state  of  tumeftMOtton  of  the  limK  no  means  ooold  be  adopted  for  oQS 
fining  tbe  tetraoted  eondyle  in  its  place;  beyond  that  of  the  rekxitic^ 
of  the  mnsdea;  and  both  befbre  the  inmebction  has  oommenoed,  i» 
after  it  has  subsided*  all  endeavors  lo  replace  the  eoodyle,  or  e' 
ehioge  tbe  position  of  iv  bare  fiukd."*    He  eren  proceeds 
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while  attention  ought  to  be  given  to  the  reduction  of  the 
bj  appropriate  means,  we  ought,  nevertheless,  to  instruct 
flex  and  extend  the  arm  dailj  from  the  moment  the  ac- 
until  the  cure  is  completed,  and  without  any  regard  to 
Son  of  the  fragment;  "the  exercise  of  the  joint  in  this 
constitute  the  principal  occupation  of  the  patient  for 
;  and  should  it  be  remitted  during  the  formation  and 
of  the  callus,  much  of  the  benefit  which  may  have  been 
this  practice  will  be  lost,  and  will  with  difficulty  be  re- 
slight  qualifications  I  would  adopt  the  advice  of  Mr. 
ie  limb  ought,  at  first,  to  be  placed  in  a  position  of  semi - 
^t  if  anchylosis  should  unfortunately  ensue,  it  should  be 
ion  which  would  render  it  most  serviceable,  and  also- 
is  position  the  muscles  which  tend  to  displace  the  frag- 
be  most  completely  relaxed.  While  thus  placed  an 
to  be  made,  by  seizing  the  epiphysis,  to  restore  it  to 
if  the  effort  succeeds,  as  it  certainly  is  not  very  likely  to 
\  and  roller  ought  to  be  so  applied  as  to  maintain  it  in 
ided,  always,  that  it  shall  nut  be  found  necessary  to  ap- 
so  tight  as  to  endanger  the  limb,  or  increase  the  inflara- 
angular  splint  would  be  an  almost  indispensable  part  of 
least  with  children,  where  this  indication  is  in  view. 
>wever,  ought  more  than  seven  or  fourteen  days  to  elapse 
daging  and  splinting  should  be  abandonedj  and  careful, 
lexion  and  extension  be  substituted, 
ises  seen  by  rae,  a  displacement  of  the  fragment^  either 
lack  wards,  has  occurred  whenever  the  arm  was  flexed, 
in  necessary,  therefore,  to  treat  the  case  with  the  arm  in 
ition.     These  are  plainly  only  exceptions  to  the  rule. 


I  OF  THE  External  Epioondyle,     {Epicondtjh,  Chaus^ier.) 


mentioned  this  supposed  fracture, 
le  writers  have  spoken  as  a  fact,  in 
Biay  declare  my  conviction  that  its 
never  been  made  out.     If  we  admit 
^,  that,  while  in  a  state  of  epiphysis, 
}  the  corresponding   internal  epi- 
tparated   by    muscular   action,  we 
ly  its  probability,  since  it  is  so  ex- 
all  ;   and  we   must,  for   the   same 
mitted  to  doubt  whether  the  fact 
tion  could   be   recognized    in   the 
:.     Moreover,   if   a  true   fracture 
I  point  as  the  result  of  external 
sufficiently  plain,  from  an  exami- 
anatomical  structure,  that  it  must 
xtend  into  the  joint  and  involve 


Frticiuroof  exi«roal  ^pieoo- 
dyk». 
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Fig.  73. 


Tmctarfl   of  Internal  eoii< 


§  10.  FaAOTUBES  OF  THE  Inteu\*al  CoNr»YLK,    {TrQcMea^  Chaofiaier) 

B.  Cooper,  South,  Sir  Astley  Cooper,  and  others,  speak  of  fracture 
at  the  iotereal  condyle  as  very  common^  and  more  so  than  fraciure 
of  the  external  condyle;  while  Malgaigne,  who 
admits  its  existence,  has  never  met  with  a  single 
living  example,  and  regards  its  occurrence  u 
exceedingly  rare.  In  a  record  of  fifteen  frac- 
tures, I  have  found  no  diHiculty  in  recognizing 
five  as  fractures  of  the  inner  condyle;  five,  I 
have  already  said,  were  fractures  of  the  epiooR- 
dyle,  and  the  remainder  were  undetermined 
while  my  records  furnish  eighteeti  examples  of 
undoubted  fractn res  of  the  external  condyle.  It 
is  probable  that  Sir  Astley  did  not  intend  to 
make  any  distinction  between  fractures  of  the 
condyle  and  epicondyle,  and  this  might  explaia 
somewhat  his  opinion  of  the  relative  frequency 
of  these  accidents;  but  even  rejecting  this  im- 
portant distinction,  it  hfis  happened  to  me  to  see 
more  examples  of  fracture  of  the  outer  coodvle 
than  of  the  inner. 
Causes, — It  has  already  been  stated  that  fractures  of  the  internal 
condyle,  as  well  as  fractures  of  the  epicondyle,  belong  almost  exclfl- 
sively  to  infancy  and  childhood,  only  two  instances  having  come  under 
my  notice  after  the  eighteenth  year  of  life, 

I  have  seen  no  instance  which  could  be  traced  to  any  other  cau^ 
than  a  direct  blow,  such  as  a  fall  upon  the  elbow^  the  force  of  the  coo- 
cussion  being  received  directly  upon  the  condyle. 

Line  of  Fraiture,  Disp!ace7ne7}t,  Symptoms. — The  direction  of  the 
line  of  fracture  is  tolerably  uniform,  namely,  commencing  about  one- 
quarter  or  half  an  inch  above  the  epicondyle,  it  extends  obliquely 
outwards  through  the  olecranon  and  coronoid  fossaa^  and  enters  the 
joint  through  the  centre  of  the  trochlea* 

Displacement  of  the  lower  fragment  can  take  place  only  in  a  dif^' 
tion  upwards,  backwards,  forwards,  and  inwards  (to  the  ulnar  sidf^ 
The  fragment  cannot  be  carried  downwards,  in  the  direction  of  ^^ 
hand,  nor  outwards,  in  the  direction  of  the  radius,  unless  the  radi*^ 
also  is  broken  or  dislocated. 

The  most  common  form  of  displacement  is  upwards  and  backwart 
and  perhaps  at  the  same  time  a  little  inwards;  the  ulna  remainitf 
attached  to  the  lower  fragment,  and  following  its  movements.     I  hav 
seen  one  instance  in  which  the  fragment  was  carried  directly  down 
wards  toward  the  hand,  but  this  accident  was  originally  complicat 
with  a  dislocation  of  the  radius  backwards.     The  dislocation  was  im 
mediately  reduced.      Five   years  after,  when  the  young   man   wi 
twenty-three  years  old,  I  found  the  condyle  displaced  down  wan 
and  forwards  about  half  an  inch^  so  that  when  the  forearm  was 
tended  it  became  strikingly  deflected  to  the  radial  side. 
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iptoms  which  characterize  this  fractyre  are  crepitus,  almost 
B  easily  detected;  mobility  of  the  fragment,  discovered  eape- 
ilay  seizing  upon  the  epi condyle^  or  by  flexing  and  extending 
to\  displacement  of  the  smaller  fragment  and  a  projection  of  the 
toon  process,  this  latter  being  very  marked  when  the  forearm  is 
Sled  upon  the  arm^  but  almost  completely  diaaj^pearing  when  the 
lia  bent;  projection  of  the  lower  end  of  the  humerus  in  front 
the  arm  is  extended;  the  humerus  shortened  when  measured 
its  ulnar  side,  from  the  internal  epicondyle;  the  breadth  of  the 
tosy  though  its  condyles  generally  increased  slightly,  sometirneg 
b  inch  or  more;  if  the  lesser  fragment  is  carried  upwards^  it  will 
^  found  that  when  the  limb  is  extended,  the  forearm  will  be 
ted  to  the  ulnar  side. 

Astley  Cooper  remarks  that  it  is  frequently  mistaken  for  a  dis- 
^n;  ami  Thomas  M.  Markoe,  of  New  York,  has  shown  that  it  is, 
ft,  frequently  complicated  with  a  dislocation  of  the  bead  of  the 
\  backwards ;  indeed,  he  expresses  a  belief  that  this  dislocaiion 
'radius  seldom  or  never  occurs  without  a  fracture  of  the  internal 
ie.*  I  shall  refer  to  his  views  again  when  considering  disloca- 
|f  the  bead  of  the  radius. 

kilts. — It  is  probable  that  in  a  majority  of  cases  no  permanent 
cement  exists;  although  the  irregularity  of  the  bony  deposits 
d  the  base  of  the  condyle,  which  generally  may  be  easily  felt, 
I  lead  to  a  contrary  opinion.  The  fact  that  the  lower  fragment 
jf  follows  the  motions  of  the  olecranon,  renders  its  replacement 
etention  comparatively  easy,  unless  some  complication  exists, 
not  from  displacement,  therefore,  so  much  as  from  permanent 
liar,  and  especially  bony  anchylosis,  that  serious  maimings  so 
Tesult,  Under  any  treatment  bony  anchylosis  will  very  often 
l^  and  under  improper  treatment  it  is  almost  inevitable. 
^ment, — The  arm  must  be  immediately  flexed  to  nearly  or  quite 
it  angle,  when,  without  much  manipulation,  the  fragments  will 
ide  to  resume  their  place.  A  guttapercha,  or  felt,  right-angled 
^  such  as  I  have  already  directed  for  fractures  occurring  just 
ithe  condyles,  well  and  carefully  cushioned,  may  now  be  applied, 
Jcured  by  rollers.  Suitable  pads  must  also  aid  the  splint  and 
j  in  keeping  the  fragments  in  place.  Markoe  prefers  keeping 
(rearm  in  a  position  about  ten  degrees  short  of  a  right  angle,  be- 
g  that  in  this  position  the  ulna  itself  will  act  as  a  splint,  and  by 
bport  on  the  uninjured  portion  of  the  trochlea,  hold  in  its  place 
joken  condyle.  Very  properly,  also,  he  prefers  to  lay  the  angular  , 
i  made  of  tin,  and  Qtted  to  the  arm  and  forearm,  upon  the  back  / 
I  limb  instead  of  upon  the  front  or  sides.  If  it  is  upon  the  inside,  / 
feps  the  broken  condyle,  and  we  are  unable  to  know  so  well  its 
|bn;  if  upon  either  side,  it  is  apt  to  press  injuriously  uf^on  the 
Iflyles;  and  if  it  is  in  front,  the  fragments  cuimot  be  so  well  ad- 
Lsupported.    Upon  this  poiot^  however,  surgeons  are  not  very 
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well  agreed,  and  do  doubt  more  will  depend  upon  tbe  care  with  whiek 
the  splint  is  applied  than  upon  the  surface  against  which  it  is  laid. 

Considerable  swelling  is  almost  certain  to  follow,  and  no  surg^dOQ 
ought  to  hazard  the  chances  of  vesications,  ulcerations,  &c..  by  neglect- 
lag  to  open  or  completely  remove  tbe  dressings  every  day.  Within 
seven  days,  and  perhaps  earlier,  passive  motion  must  be  corameocd, 
nnd  perseveringly  employed  from  day  to  day  until  the  cure  is  accom- 
j^lished;  indeed,  in  a  majority  of  cases  it  is  better  not  to  restamethe 
use  of  splints  after  this  period :  for,  although  at  this  time  no  bony 
imion  has  taken  place,  yet  the  effusions  have  somewhat  steadied  tbe 
fragments,  and  the  danger  of  displacement  is  lessened,  while  the  pre- 
vention of  anchylosis  demands  vqtj  early  and  continued  motion. 

When  the  fracture  is  compound,  or  otherwise  complicated,  these 
simple  rules  will  seldom  be  found  applicable ;  indeed,  fractures  attendeil 
with  no  such  complications  will  occasionally  be  found  difficult  to  re- 
duce, or  to  maintain  in  position  after  reduction. 


§  11.  Fractures  OF  THE  External  CoNDYi^, 

Cames, — All  the  fractures  (18)  of  the  external  condyle  which  I  ba?e 
seen,  occurred  in  children  under  fourteen  years  of  age,  except  one; in 
which  instance  a  woman,  eighty -eight  years  of  age,  fell  upon  her  elboir 
while  intoxicated,  breaking  off  the  outer  condyle.  Two  months  alVsf 
the  accident  I  found  the  fragment  displaced  half  an  inch  upwards,  and 
firmly  united. 

In  a  large  majority  of  these  cases  the  patients  themselves  ba^ 
affirmed,  and  the  surface  of  the  skin  has  furnished  conclusive  evidence, 
that  the  fracture  was  produced  by  a  direct  blow,  generally  by  a  fall 
upon  the  elbow. 

Line  of  Fracture,  Disphce7ne7it,  and  Symptoms, — Tbe  direction  of  tlis 
fracture  is  generally  such  that,  commencing  always  above  and  without 
the  capsule,  it  descends  obliquely  and  enters  the  joint  either  just  witHi^ 
or  through  the  *' small  head'*  or  articalating  surface  upon  which  lh« 
radius  is  received  ;  or  else  it  penetrates  more  deeply  in  its  progres^ 
and  passing  throngh  the  olecranon  fossa,  it  enters  the  joint  throU^^ 
tbe  middle  of  the  trochlea. 

In  the  first  of  these  classes  of  examples,  which  I  think  also  is  tl'^ 
roost  common,  the  condyle  alone  is  broken  off,  and  it  is  liable  only  ^ 
become  displaced  backwards,  forwards,  or  outwards;  generally,  1  ha^^ 
found  it  displaced  a  little  outwards,  sufficiently  to  increase  manifestly 
the  breadth  of  the  condyles ;  or  it  has  been  carried  backwards ;  one 
slightly  forwards;  it  is  also,  in  some  cases,  carried  upwards  in  a  small 
degree,  although  the  action  of  the  supinators  and  extensors  would  seem  ' 
to  render  a  downward  displacement  more  common.     These  displace- 
ments are  usually  not  considerable,  and  in  a  few  cases  there  is  none  at  i 
all.     Whatever  may  be  the  direction  or  degree  in  which  the  fragment  J 
is  moved,  however,  the  head  of  the  radius  is  found  almost  always  toj 
accompany  it;  but  in  the  ctise  which  I  am  about  to  relate,  the  beadj 
of  the  radius  became  completely  separated  from  the  condyle. 
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Fig.  74. 


Jraetare  of  lb«  exlercuit 


Frederick  Keaffer,  set  11,  fell  from  a  load  of  hay,  and  he  is  confident 
ibat  he  struck  the  ground  with  the  back  of  his  elbow.     Six  bourd 
after  the  accident,  be  was  brought  to  me  by  the 
physician  who  was  first  called  to  bim.     The  arm 
was  much  swollen,  and  the  external  condyle  coulvl 
not  be  distinctly  felt,  but  when  pressure  was  made 
directly  upon  it.  crepitus  and  motion  became  mani- 
fest.  The  head  of  the  radius  was  at  the  same  time 
difilocated  backwards,  and  separated  entirely  from 
the  condyle;  it3  smooth  button-like  head  being 
very  prominent.     It  is  difficult  to  conceive  how 
a  blow  from  behind  should  leave  the  head  of  the 
radius  dislocated  backwards,  or  how  the  radius 
could  have  separated  from  the  broken  condyle ; 
but  as  the  examination  was   repeated   several 
times,  and  while  the  patient  was  under  the  inOu- 
ence  of  ether,  I  have  no  doubt  of  the  fact.   Several 
other  surgeons  who  were  present  concurred  with 
me  in  opinion  fully. 

While  prosecuting  the  examination,  I  reduced  the  dislocation  of  the 
radius,  but  it  would  not  remain  in  place  a  moment  when  pressure  or 
iupport  was  removed.  The  lad  recovered  with  a  very  useful  arm,  the 
motions  of  flexion  and  extension,  with  pronation  and  supination,  after 
the  lapse  of  a  year,  being  nearly  as  complete  as  before  the  accident; 
the  radius  remaining  unreduced. 

Sometimes  it  will  be  noticed  that  while  the  portion  of  the  condyle 
T'f^liich  is  attached  to  the  radius  falls  backwards,  its  upper  and  broken 
Wtfemity  pitches  forwards ;  and  this  attitude  it  is  especially  prone  to 
^SBurne  when  the  forearm  is  extended. 

It  is  even  possible,  when  the  fracture  traverses  the  trochlea,  for  the 
^Ina  also  to  become  displaced  backwards  along  with  the  radius  and 
the  lesser  fragment. 

Crepitus,  which  is  usually  very  distinct,  is  most  easily  obtained  by 
Rotating  the  radius,  or  by  seizing  upon  the  condyle  with  the  thumb 
atid  fingers,  and  moving  it  backwards  and  forwards. 

i?e^/^.— Ordinarily,  this  fragment  unites  promptly,  and  by  the 
interposition  of  a  bony  callus;  but  in  four  cases,  I  have  noticed  that 
either  no  union  has  occurred,  or  the  union  has  been  accomplished 
only  through  the  medium  of  fibrous  structure,  and  the  fragment  con* 
^i  Qued  afterward  to  move  with  the  radius. 

As  a  consequence,  probably,  of  the  displacement  of  the  lesser  frag- 
ment upwards,  the  forearm,  when  straightened,  is  occasionally  found 
^^fiected  to  the  radial  side.  The  surgeon  must  not,  however,  confound 
tile  deflection  which  is  natural,  and  which  is  greater  in  some  persons 
than  in  others,  with  the  unnatural  radial  inclination  which  is  ocea- 
s^ued  sometimes  by  this  accident,  I  have  met  with  this  phenomenon 
three  times  in  children  under  three  years  of  age,  in  one  of  which  I 
coold  not  discover  that  the  condyle  was  carried  toward  the  shoulder, 
bat  only  outwards ;  in  each  of  the  other  cases  the  fragment  bad  united 
by  ligament.     The  following  is  one  of  the  examples  referred  toi^ — 


rac*  J 
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A  girl,  83t.  8,  fell  and  broke  the  external  condyle  of  the  left  humei 
the  fracture  extending  freely  into  the  joint;  crepitus  distinct;  forearm 
slightly  flexed ;  prone.  Lesser  fragment  displaced  outwards  and  a  little 
backwards,  carrying  with  it  the  radius.  On  the  second  day  I  was  dis- 
missed  on  accoontof  the  unfavorable  prognosis  which  I  gave,  or  r»tber 
because  I  refused  to  guarantee  a  perfect  limb,  and  an  empiric  wu 
employed. 

July  2,  1857,  several  months  after  the  accident,  the  father  broUj 
her  to  me  for  examination.  There  w^as  no  anchylosis,  but  the  l< 
fragment  had  never  united^  unless  by  ligament,  moving  freely  wii 
the  head  of  the  nidi  us.  When  the  forearm  was  straightened  upou 
the  arm  it  fell  strongly  to  the  radial  side,  but  resumed  its  natural 
relation  again  when  the  elbow  was  tiexed. 

Two  other  examples  are  reported  at  length  in  the  second  part  of 
ray  Report  on  Deformities  after  Fractures  as  Cases  57  and  59  of  frac- 
tures of  the  humerus. 

In  one  other  example,  however,  mentitmed  also  in  my  report 
Case  56,  the  deflection  was  to  the  opposite  side.  I  examined  the  lad! 
one  year  after  the  accident,  he  being  then  five  yenrs  old,  and  I  founJ 
the  external  condyle  very  pniminent  and  firmly  united,  but  not  appa- 
rently displaced  in  any  direction  except  outwards.  The  radius  and 
ulna  had  evidently  sulVered  a  diastasis  at  their  upper  ends,  but  all  o( 
the  motions  of  the  joint  were  free  and  perfect. 

Dorsey'  speaks  of  this  hiteral  inclination  as  being  always  to  tb« 
ulnar  side,  but  does  not  indicate  to  what  particular  fracture  of  the 
elbow  it  belongs.  He  has  also  described  a  splint,  contrived  by  Dr. 
Physick,  intended  to  remedy  the  deformity  in  question, 

Chelius  also  speaks  of  the  same  deformity  as  occurring  after  frac* 
tures  of  the  internal,  but  does  not  mention  it  in  connection  with  frac- 
tures of  the  external  condyle,  that  is,  an  inclination  of  the  forearm  t^ 
the  ulnar  side. 

In  more  than  half  of  the  cases  of  fracture  of  this  condyle  90toB 
degree  of  anchylosis  has  resulted,  lasting  at  least  several  mouths,  I 
have  seen  it  remaining  after  a  lapse  of  from  one  to  twenty  year^  hut 
generally  it  gradually  diminishes,  and,  in  a  majority  of  cases,  oom- 
pletely  disappears  after  a  few  years. 

Treatment,—!  do  not  know  that  I  need  add  much  to  what  ba^ 
already  been  said  in  relation  to  the  treatment  of  fractures  of  ih« 
opposite  condyle*  and  at  tlie  base  of  the  condyles,  since  the  measure* 
applicable  to  the  one  are,  in  general,  applicable  to  the  other. 

Generally^  the  forearm  ought  to  be  flexed  upon  the  arm,  especi^iW 
with  a  view  to  overcome  the  usual  teudency  in  the  upper  end  of  ^^ 
lower  fragment  to  pitch  forwards,  and  which  form  of  displacemeol  ^ 
greatly  increased  by  straightening  the  arm,     A  remarkable  excepli*^ 
to  this  rule,  and  one  of  two  which  I  have  seen,  must  be  mentioned. 

James  Cronyn,  aged  six,  was  brought  to  me  in  March,  1857,  having 
a  few  minutes  before,  fid  fen  from  a  height  of  four  or  five  feet  to  th^ 
ground.     His  father  said  the  elbow  had  been  broken  at  the  same  point 

'  Elements  of  Sargerjr,  by  Plinip  Syng  Dorsey,  Tlxila.  ed.,  1813,  toL  t.  p.  146* 
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years  before,  and  from  that  time  had  remained  stiflF  and  crooked, 
and  the  external  condyle  broken  oflF,  and,  with  the  head  of  the 
08,  carried  backwards.  This  was  the  position  which  it  occupied 
tantly,  though  it  was  easily  restored  and  maintained  in  position 
Q  the  arm  was  straight,  but  not  by  any  possible  means  when  the  | 
w  was  flexed.  I  dressed  the  arm,  therefore,  in  an  extended  posi- 
with  a  long  felt  splint,  and  the  fragments  remained  well  in  place/ 
I  a  cure  was  accomplished. 
i  certain  examples,  I  have  no  doubt  also  that  advantage  might  be 
red  from  the  use  of  Physick's  splint,  intended  to  obviate  the  out- 
1  or  inward  inclination  of  the  forearm. 

is  especially  deserving  of  notice  that,  in  the  four  cases  in  which 
kve  observed  bony  union  to  fail,  and  the  fragments  to  continue 
able,  the  motions  of  the  elbow-joint  have,  in  a  very  short  time, 
completely  restored.  If  it  does  not  prove  that  Granger  was 
act  in  his  views  as  applied  to  fractures  of  the  internal  epicondyle, 
Bly,  that  it  was  of  little  or  no  consequence  whether  the  fragment 
jd  or  not,  and  that  the  elbow-joint  ought  to  be  submitted  to  free 
on  from  the  beginning  to  the  end  of  the  treatment — if  it  does  not 
lutely  prove,  I  say,  the  correctness  of  his  views,  it  at  least  must 
5 our  apprehensions  of  the  supposed  evil  results  of  nonunion  in 
«se  of  the  fracture  now  under  consideration. 
»hall  take  the  liberty  of  quoting  also,  with  a  qualified  approval, 
opinion  of  Dr.  John  C.  Warren,  of  Boston,  as  stated  by  Dr.  Norris 
18  Report  an  Surgery,  made  to  the  American  Medical  Association 
^. 

¥1  the  treatment  of  fractures  of  the  condyles  of  the  os  humeri,  a 
5e  is  usually  recommended  which  he  believes  to  be  hurtful,  inas- 
1  as  it  favors  the  worst  consequences  of  the  injury,  namely,  loss 
Dtion  in  the  joint.  By  this  mode  of  treatment,  the  fractured  piece 
rxies  sufficiently  fixed  lo  create  partial  anchylosis;  and  there  is  so 
1  pain  afterwards  in  the  proposed  passive  movements  as  to  cause 
>ini8sion  of  these  measures  until  permanent  stiffness  takes  place, 
proper  course  in  the  management  of  these  accidents,  he  conceives 
>  Ist.  To  apply  no  splints,  but  in  the  earlier  days  to  make  use  of  | 
proper  means  to  prevent  inflammation.  2d.  To  accustom  the[ 
nt  to  early  and  daily  movements  of  flexion  and  extension.  3d. 
'ti  the  action  of  the  joint  becomes  limited,  to  overcome  the  resist- 
by  force,  and  repeat  it  daily,  until  the  tendency  of  the  joint  to 
n  ceases. 

I^he  accomplishment  of  this  process,  he  adds,  is  so  very  painful 
few  patients  have  courage  to  submit  to  it,  and  few  surgeons  firm- 
to  prosecute  it.  The  consequence  has  been  that  in  a  great  num- 
of  cases  the  use  of  the  articulation  to  a  greater  or  less  extent  has 
^lost.  The  introduction  of  etherization,  by  preventing  the  pain, 
^us,  in  the  opinon  of  Dr.  Warren,  the  means  of  overcoming  the 
8tance.  By  its  aid  he  has  restored  the  motion  of  a  considerable 
iber  of  anchylosed  elbows,  and  has  successfully  applied  the  same 
iBares  to  other  joints,  particularly  to  the  shoulder  and  knee.  This 
now  become  his  settled  practice,  with  the  results  of  which  he  is 
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entirely  satisfied.    The   inflammation  consequent   upoa  the  for 
movements  of  an  aochylosed  joint  is  not  to  be  lost  sight  of.    Bjl 
reasonable  abstraction  of  blood,  and  other  anti-inflammatorjr  tpeatmcai^^ 
he  has  never  found  it  alarming/'* 

My  respect  for  the  distinguished  surgeon  whose  opinion  is  here 
given  does  not  permit  me  to  question  the  correctness  of  bis  practioe; 
but  I  cannot  avoid  a  belief  that  his  language  does  not  convey  a  precipe 
idea  of  his  views.  If  he  intends  to  say  that  he  would  move  the  joint 
freely  when  it  is  suftering  from  acute  inflammation,  and  when  cnotioQ 
occasions  great  pain,  I  must  protest  against  the  practice  as  likely  to 
do  vastly  more  harm  than  good  in  any  case;  but  if  he  would  move  the 
joint  from  the  first,  when  the  inflammation  and  swelling  are  trivial 
and  when  it  occasions  only  an  endurable  amount  of  pain,  thea  liia  i 
views  are  just  and  his  practice  worthy  of  imitatioo. 


CnAPTER  XXI. 


PBACTUBE8   OP  THE   RADIUS. 

Of  eighty-six  fractures  of  the  radius  which  have  come  under  my 
observation^  not  including  gunshot  fractures^  or  fractures  demanding 
immediate  amputation,  three  belonged  to  the  upper  third,  three  to  ib^ 
middle  third,  and  eighty  to  the  lower  third.  Three  were  corapoun^* 
and  eighty-three  simple.  Forty-eight  are  recorded  as  occurring  \^ 
males,  and  thirty-five  in  females;  thirty-nine  as  having  occurrea  i^i 
the  left  arm,  and  twenty-four  in  the  right. 

Fracture  of  the  neck  of  the  radius,  as  a  simple  accident,  uncotnplJ" 
cated  with  any  other  fracture  or  dislocation,  is  exceedingly  rare;  jet 
owing  to  the  depth  of  the  superincumbent  mass  of  muscles,  and  ili< 
difBculty  of  determining,  where  so  many  bones  and  processes  approaci 
each  other,  precisely  from  what  point  the  crepitus,  it  any  is  founJ,prt 
ceeds,  surgeons  have  often  been  deceived,  and  they  have  believed  ih^^ 
they  were  the  fortunate  possessors  of  this  rare  pathological  treasurei 
when   the  autopsy  has   too   soon   disclosed   their   error.     Both  O^ 
Cooper  and   Kobert  Smith  have  alluded  to  this  difficulty,  and  tU^ 
case  reported  by  Dr.  Markoe  to  the  New  York  Pathological  Socitit)' 
and   published  in  the  American  Medicul  Mmithly,  will  serve  to  \\\^^ 
irate  the  same  point;  in  which  case  the  signs  of  a  fracture  of  tuj 
radius  at  its  neck  were  such  aa  to  deceive  that  experienced  surget'^ 
yet  the  autopsy  disclosed  the  fact  that  it  was  a  dislocation  of  the  he*'*' 
of  the  radius  forwards,  with  a  fracture  of  the  ulna.     Indeed,  its  exis^' 
ence  as  a  form  of  fracture  was  doubted  by  Sir  Astley  Cooper,  and  bV 
others  has  been  actually  denied-     I  have  seen  no  specimen  obtained 
from  the  cadaver,  except  the  doubtful  one  contained  in  Dr*  Watts 

I  TraDS!LotioQ9  of  tlie  Amenc&n  Medical  Asaooiatioii,  vol.  i.  p.  174* 
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,  and  of  wbicb  I  have  furnislied  an  account,  accompanied  with 
fing,  in  my  report  to  the  AmericaD  Medicjil  Association/  and 
Kjimen  owned  by  Dr,  Mutter,  of  Philadelphia,  of  which  bo  has 
I  furnished  me  the  following  description:  *' History  unknown, 
le  of  fracture  seema  to  have  passed  through  the  ueck  of  the  left 
^ust  hi  the  upper  extremity  of  the  bicipittil  protuberance,  t^-^-" 
bformity  has  resulted.  Owing  to  the 
b  having  taken  place  within  the  inser- 
[  the  biceps^  that  muscle  appears  to 
rawD  forward  and  upward  the  lower 
athe  short  upper  fragment*  In  conse- 
[  of  this  rnovemeht,  the  articulating 
\  the  head  of  the  radiua  is  tilted  baek- 
eo  as  no  longer  to  be  in  contact  with 
(nerus.  As  a  secondary  consequence, 
^rior  edge  of  the  head  of  the  radius 
^rmanently  against  the  articulating 
^  of  the  bunoerus.  At  this  new  point 
(tact  a  new  surface  of  articulation  is 
>  have  been  formed,  while  the  original 
liting  facet  is  directed  backward*?,  and 
right  angles  to  the  one  of  more  recent 
ion.  At  the  inner  edge  of  the  new 
ation  of  the  bead  of  the  radius  with 
bmerus,  contact  with  the  ulna  has 
Iped  another  surface  of  articulation. 
Ipper  and  lower  fragments  are  united 
gle,  and  the  radiua  does  not  appear 
lost  in  length  " 

au  has  once  demonstrated  the  exist- 
this  fracture  in  a  dissection,  but  the 
^e  was  accorapanied  with   a  fracture 
the  coronoid  process;   and  B^rard 
possession  of  a  similar  specimen. 
M  remember  to  have  seen  a  notice  of 

hers,    Malgaigne  affirms,  with  his  usual  frankness,  that  although 
occasionally  believed  that  he  had  met  with  it,  the  autopsy, 

ver  it  has  been  obtained,  has  shown  that  it  was  rather  a  sub- 
ftju  than  a  fracture.    On  the  other  hand.  Mr.  South  calls  it  a  "not 
|uent  accident/^  but  in  confirmation  of  this  declaration  he  cites 
junples. 
pie,  therefore,  the  presence  of  what  appear  to  be  the  rational 

atic  signs  has  compelled  me  to  record  one  case  as  an  uncompli- 
[fracture  of  the  neck  of  the  radius,  and  two  others  as  fractures  at 
&int  accorapanied  either  with  a  fracture  of  the  humerus  or  a  dia- 
of  the  ulna,  1  am  prepared  to  admit  that  some  doubt  remains 
loWD  mind  as  to  whether  in  either  case  the  fact  was  clearly  aacer- 
i:  nor  do  I  think,  speaking  only  of  the  simple  fracture,  that  it  will 


Frm<ttir«  of  aeck  of  radlii*  (MOt' 
fer'*  cabinet.)  «.  Orijjlnal  artlcu- 
HWag  fftcet.  A,  b,  N«w  urtlcalftring 
rae«t«.    «.  ProJa«tliig  (ngmoult. 
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ever  be  safe  to  declare  positively  that  we  bave  before 

lest»  as  had  happened  many  titnes  before*  in  the  finu 

court  whose  judgment  waits  tintil  after  deatb^  our  decisions  akwiii 

reversed. 

Nothing,  perhaps,  oould  more  fully  illustrate  the  difEcu ' 
nosis  in  the  case  of  injuries  received  in  the  neighborhood 
of  the  radius  than  the  testimony  given  in  the  case  of  Noye^ 
tried  in  the  Supreme  Court  at  Cambridge,  January,  1856,  Wie 
Bigelow.    Mr.  Noyes  injured  his  elbow,  January  7»  185i 
Allen,  who  was  called  immediately,  believed  that  tlie  ligament* 
joint  had  been  torn,  but  that  no  bones  were  broken  or  dbp^^^-^^ 
the  following  morning  he  was  dismissed,  and  Mr.  Noyes 
Three  weeks  later  it  was  seen  by  Dr.  Dow,  who  also  though 
was  no  fracture.    About  eight  weeks  after  the  accident  a pb; 
examined  the  arm,  and  declared  the  neck  of  the  radius  brob 
the  fragments  displaced ;  and  when  the  case  was  fioall/  brou[ 
triaU  he  testified  still  that  such  was  certainly  the  fact;  andfiw 
physicians,  not  one  of  whom,  however*  we  are  tt)ld,  waw  a  m«tr 
the  State  Medical  Society,  testified  positively  that  the  ndii 
broken  at  its  neck,  producing  a  bony  protuberance;  that 
injury  only  could  account  for  the  symptoms  manifested  attbe 
the  accident,  and  that  no  other  fractures  or  injuries  of  the 
explain  so  well  the  present  appearances  of  the  arm.    Wlii.: 
part  of  the  defence,  six  of  the  most  intelligent  medical  geni 
the  State,  Drs.  Kirabal  and  Huntington,  of  Lowell  and  T^"" 
send,  Lewis,  Clark,  and  Gay,  of  Boston,  testified  that  tlie 
neck  of  the  radius  were  not  displaced,  nor  was  there  aaj^^ 
that  this  bone  had  ever  been  broken.    There  is  every  reason fco 
that  these  latter  gentlemen  were  correct ;  yet  it  is  to  be 
that  the  gentlemen  who  first  testified  were  not  without  some 
for  their  opinions  so  confidently  expressed. 

The  case  was  given  to  the  jury  after  a  trial  of  five  dat^ 
promptly  returned  a  verdict  for  the  defendant* 

When  this  fracture  occurs,  the  upper  end  of  the  lower  fr 
probably  be  carried  forwards  by  the  action  of  that  port: 
biceps  which  has  its  insertion  into  the  tubercle;  and  thedispl 
in  this  direction  must  necessarily  be  increased  in  proportion 
arm  is  straightened.    In  the  cabinet  specimen  belonging  to  Dr. 
the  line  of  fracture,  commencing  in  the  neck,  has  term 
tubercle;  consequently  the  biceps,  having  still  some  nv    ■ 
the  upper  fragment  as  well  as  the  lower,  has  drawn  them  bo^* 
wards. 

The  same  anterior  displacement  I  have  noticed  in  allof  i**^ 
posed  living  examples,  but  whether  both  fragments  or  onlyOW^ 
fiufiered  displacement  I  am  unable  to  say. 

A  girl  BiL  11,  living  in  Ontario  Co.,  N.  Y.^  fell  from  a  tre6, 
injured  her  right  arm.     Her  aurgeoo,  who  regarded  it  as  a  frACtoW 
the  neck  of  the  radius,  reduced  the  fragments,  and  placed  thefofw 

'  AmvT*  Mod.  Oaaelte,  vol,  vU.  p.  299, 
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a  right  aogle  with  the  arm.     On  the  twenty-eighth  day,  all  dress- 
were  removed,  and  the  patient  wiis  dii^nussed;   the  fnigments 
beemed  to  be  in  place.     The  parents,  finding  the  elbow  stifi',  now  made 
ent  and  successful  eftbrts  to  straighten  the  arm. 
"ifteen  months  after  the  accident,  the  child  Fig,  7(j. 

brought  to  me.     There  was  at  this  time  a 
ty  projection  in  front,  opposite  the  neck  of 
radius,  which  I  believed  to  he  the  point  of 
ure.     The  hand  was  forcibly  pronated,  and 
[eibe  bad  only  a  limited  amount  of  motion  at  the 
elbow 'joint.     The  anchylosis  was  probably  due 
to    intlammation   directly   resulting   from    the 
severe  contusion ;  but  it  is  quite  probable  that 
the  forward  displacement  of  the  f ragmen tn  was 
alone  due  to  the  too  early  and  too  violent  at- 
tempts to  straighten  the  arm ;  at  least,  this  was 
the  explanation  which  I  ventured  to  give  to  the 
parents  at  the  time. 

The  second  case  occurred  in  a  lad  eight  years 
old,  living  in  Wyoming  Co.,  N.  Y,  His  parents 
Vroaght  him  to  me  ten  weeks  after  the  injury 
was  received,  and  I  then  found  the  forearm  bent 
to  ft  right  angle  with  the  arm,  and  anchylosed 
at  ibe  elbow-joint.  The  hand  was  also  forcibly 
pronuted,  and  could  not  be  supiuated.  In  front, 
and  opposite  the  neck  of  the  radius  there  was 
udisiiact  bony  projection,  which  I  believed  to 
be  the  point  of  union  of  the  bony  fragments. 
The  external  condyle  seemed  also  to  have  been 


F/ 


^  The  third  example,  treated  originally  by  Dn 
T^oti,  of  Buflfalo,  was  seen  by  me  six  months 
aft^r  the  accident.  The  upper  end  of  the  lower 
frjigmeat  seemed  to  be  displaced  forwards. 
|lVre  was  very  little  motion  at  the  elbow-joint, 
pod  both  pronation  and  supination  were  com- 
pletely lost, 

I  have  seen,  in  Dr.  Mutter's  cabinet,  two  spe- 

DuDs  of  fracture  of  the  out4:!r  half  of  the  head 

tie  radius.     In  one  case,  the  small  fragment 
is  slightly  displaced  downwards  in  the  direction 

tbe  axis  of  the  bone ;  and,  in  the  other,  the  fragment  is  thrown 

Uwards,  or  to  the  radial  side.     Both  are  firmly  united  in  their  mdw 

^itions. 

Iq  the  treatment  of  fractures  of  the  neck  of  the  radius,  we  must  not 
'^lect  to  flex  the  forearm  upon  the  arm,  so  as  to  relax,  as  completely 
"^  possible,  the  biceps,  whose  advantageous  insertion  into  the  tubercle 

'  the  radius  would  be  certain  to  produce  displacement,  unless  this 

rition  was  adopted.    A  single  dorsal  splint,  properly  padded,  should 
the  forearm,  w^hile  the  surgeon,  having  placed,  a  compress 
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over  the  upper  end  of  tbe  lower  fragment^  pfoceedd  to  aecuretki 

with  a  roller. 

Eai>ecial  care  must  also  be  taken  to  prevent  the  forearm  from  I 
extended  before  the  bony  union  is  fairly  consummated,  lest  lb  I 
now  firmly  contracted,  should  draw  the  lower  fragment  fomrt 
it  most  inevitably  do  while  the  bony  union  is  imperfect:  loi 
which,  there  is  some  reason  to  believe,  occurred  in  one  of  thee 
which  I  have  already  citeiL 

If  the  patient  be  a  child,  or  if  there  is  any  reason  tosoppoul 
these  rules  will  not  be  faithfully  complied  with,  it  would  befd| 
secure  the  arm  in  this  position  with  a  right-angled  splint. 

When  the  fracture  occurs  in  any  portion  of  the  radius 
insertion  of  the  biceps,  and  above  the  insertion  of  the  prf/niiori 
teres,  Mr.  Lonsdale  suggests  the  propriety  of  placing  tbe  fan 
condition  of  supination,  at  least  so  far  as  is  practicable,  for  \ 
of  securing  a  proper  apposition  of  the  fragments.     His  i 
favor  of  this  practice  is  ingenious,  and  deserves  consideralioa. 

When  the  bone  is  broken  anywhere  in  this  portion,  the  i 
the  pronators  upon  the  upper  fragment  ceases;  while  that  of  the  I 
which  is  a  powerful  supinator,  continues ;  consequently  tbe  apperi 
ment  becomes  at  once,  and  completely,  rotated  outwards  ors 
Now,  if  the  hand,  to  which  the  lower  end  of  the  radios  aloDei 
attached,  should  be  forcibly  pronated,  the  radius  will  also] 
inwards  upon  its  own  axis;  and  although  it  might  be  [ 
condition  to  bring  the  broken  ends  into  contact,  and  al  ,^ 
without  deformity,  might  be  consummated,  yet  the  power  rfl 
nation  must  be  forever  lost;  since  the  union  has  been  effected i 
tbe  head  and  upper  fragment  are  already  in  a  state  of  complete 
nation,  and  if  such  is  the  fact  it  is  evident  that  the  whole  I 
gether  with  the  hand,  will  be  incapable  of  any  further  supmati 

It  is  not,  indeed,  tlie  practice  with  any  surgeons^  so  fariS  H 
to  treat  this  fracture  with  the  hand  placed  in  a  position  of  e: 
pronation ;  but  the  case  has  been  supposed  for  the  purpose  of  J 
ing  the  argument  more  intelligible.     The  usual  practice  ia  to ] 
the  forearm  and  hand  in  a  position  midway  between  supioaftoi 
pronation,  and  then  to  lay  it  across  the  body  at  a  right  aogl^  ^ 
arm ;  but  it  is  plain  that  the  same  objection,  diftering  only  iu< 
will  apply  to  this  position  as  to  that  of  pronation.     TheaxeiC 
two  fragments  are  not  made  to  correspond,  since,  while  the  !off6f^ 
ment  is  only  half  rotated  outwards,  the  upper  fragment  is  oomplr 
and  the  result  of  the  union  must  be  the  loss  of  one-half  tbe]  ^ 
supination  in  the  hand. 

It  is  only,  then,  by  complete  supination  of  the  hand  duriogj 
ment  that  this  difficulty  can  be  avoided,  and  I  have  no  doubt  < 
ought  to  adopt  this  plan  whenever  it  is  practicable  to  do  so,  or^ 
ever  we  are  not  hinaered  by  serious  obstacles;  and  the  onlyj 
which  occurs  to  me  as  likely  to  interpose  itself,  is  the  praOttOl 
which  moat  surgeons  must  have  experienced  in  treating  all  ioj^ 
the  forearm,  whether  fractures,  or  only  severe  contu.^ions 
muscles,  &c,,  namely,  the  constant  and  almost  uncontrollable  i 
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of  the  hand  to  assume  the  prone  or  aemi-proDe  position.  This  is  due, 
no  doubt,  to  the  great  preponderance  of  power  in  the  pronators ;  and 
such  is  the  resistance  which  they  afford  to  supination  that  it  is  ottea 
quite  impossible  to  lay  the  hand  upon  its  back  while  the  forearm  i:* 
across  the  body,  and  if  accumplished,  the  position  generally  becomes 
in  a  few  hours  so  painful  as  to  be  intolerable.  By  extending  the 
arm,  however,  and  laying  it  upon  a  pillow,  the  hand  will  be  found 
agaio  to  rest  easily  upon  its  back,  because  in  this  way  we  avail  our- 
aelves  of  the  outward  rotation  of  the  humerus  at  the  shoulder  Joint 

It  has  already  been  stated  that  of  the  whole  number  of  fractures  of 
this  bone  seen  by  me,  amounting  in  all  to  eighty-six,  only  three  be- 
longed to  the  middle  third.  An  observation  which  is  in  striking  C(m- 
trast  with  the  remark  of  Chelius,  that  it  is  broken  most  rrequently  in 
its  middle. 

If  the  fragments  are  com-  I'ig-  77. 

pletely  separated  at  this 
point,  the  lower  end  of  the 
upper  half  is  drawn  forward 
by  the  action  of  the  biceps 
aided  by  the  pronator  radii 
teres,  in  case  the  fracture  is 
below  its  insertion;  while 
th«  lower  fnigment  is  tilted 
toward  the  ulna  by  the  con* 
joined   action  of  the  supi- 

rnator  radii  longus,  and  pronator  quadratus.  But  as  to  the  direction 
of  the  displacement  much  will  depend  upon  the  direction  of  the  force 
by  which  the  fracture  has  been  occasiooed. 
A  liiboring  man,  £et  85,  broke  the  radius  near  the  lower  end  of  the 
middle  third.  On  the  same  day  I  replaced  the  fragments  as  well  as 
I  could  in  the  midst  of  the  swelling  which  had  already  occurred,  and 
applied  two  broad  and  well-padded  splints,  one  to  the  palmar  and  one 
to  the  dorsal  surface  of  the  forearm. 

On  the  twenty-eighth  day  I  first  discovered  that  the  fragments  were 
projecting  in  front,  and  I  at  once  proposed  to  thrust  them  back  by 
force,  but  the  patient  declinetl  allowing  me  to  do  so.  I  then  applied 
a  compress  near  the  summit  of  the  projection,  but  not  exactly  upon 
it,  lest  it  should  cause  ulceration,  and  secured  over  this  a  firm 
splint  At  first  this  seemed  to  produce  a  change  in  the  fragments, 
but  after  a  couple  of  weeks  I  found  there  was  no  improvement,  and  it 
was  discontinued.  About  six  months  after  the  fracture  occurred,  this 
man  had  the  same  arm  terribly  lacerated  in  a  railroad  accident,  and  I 
was  obliged  to  amputate  near  the  shoulder-joint;  and  I  thus  obtained 
the  broken  radius.  The  bone  was  firmly  united,  but  with  an  angle, 
salient  forwards,  of  about  ten  degrees.  There  was  no  inclination 
toward  the  ulna. 

My  impression  is  that  these  fragments  were  never  completely  re- 
placed, a  point  which  I  could  not  well  determine  at  first  on  account  of 
the  rapid  eff'uaion.  If  they  had  been,  I  think  they  could  have  been 
retained  in  place  with  the  appliances  used.  Almost  Gvery  day  the 
limb  was  examined,  and  as  often  as  every  fourth  or  fifth  day  the 
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dressings  were  removed  and  carefallT  reapplied.  And  oolyowt 
they  become  so  loose  as  not  lo  afEbrd  the  requisite  sapporVAod 
at  a  period  loo  late  id  bare  occasioiied  the  deformity. 

We  ought  not  to  be  deceived,  therefore,  and  promise  loo 

.  A  perfect  limb,  even  when  but  the  radius  is  broken,  since  n  dm? 

I  always  be  certain  that  the  ends  are  well  replaced,  or  perhaps  litfr 

becx>me  displaced  subsequently,  and  in  either  case  we  are  not  li 

to  discover  the  deformity  until  ^e  swelling  haa  subsided,  and jU 

late  to  apply  the  remedy. 

In  the  treatment  of  fractures  of  the  middle  third,  tbe 
with  ooly  slight  modifications,  will  be  applicable^  as  iu  fracluro 
bones.     Two  straight*  long,  and  broad  splints  must  be  applied 
being  carefully  p^ded;  and  special  attention  should  be  paMw^ 
tendency  of  the  fragments  to  become  displaced  forwards 
the  ulna  through  the  action  of  both  the  biceps  and  the  pf 
teres ;  a  tendency  which  may  in  some  measure  be  provided  ^ 
flexion  of  the  arm,  but  which  must  be  overcome  chiefly  by  st<^J 
well-adjusted  pressure,  near,  but  not  upon,  the  ends  of  thefraj 

Fractures  of  the  lower  third,  occurring  above  the  line  d 
fracture,  are  almost  as  rare  as  fracture  of  tbe  middle  or  upper 
I  have  recorded  five;  one  of  which  it  will  be  proper  to  rel*^ 
representative  example* 

Geo.  Vogel,  aet.  30,  was  admitted  to  the  Buffalo  llospiul  oft! 
ters  of  Charity,  Nov.  2, 1852,  with  a  fracture  of  the  right  radii^ 
three  and  a  half  inclies  above  its  lower  end.  The  hand  wi* 
and  inclined  to  the  radial  side;  while  the  broken  ends  of  ibe  r»di 
against  the  ulna,  from  which  it  was  found  difficult  to  separate 
The  lower  end  of  the  ulna  was  prominent,  and  projecting  vii 
ulnar  margin  of  the  hand. 

I  was  unable  completely  to  separate  the  fragments  of  the  radioil 
the  ulna,  by  either  pressure  with  my  fingers  between  the  bones. <l 
seizing  upon  them  with  my  thumb  and  fingers.  Having,  to«l 
adjusted  them  as  well  as  possible,  I  fiexed  the  arm,  and  appJ 
broad  and  well-padded  splint  to  the  palmar  surface  of  tkc  fer 
securing  it  in  place  with  a  paste  bandage.  These  dressings  were 
removed  at  the  end  of  four  weeks,  when  I  found  scarcely  any 
ment  or  deformity  remaining. 

Most  of  these  fractures,  when  properly  treated,  result  in 
limbs.  In  a  certain  proportion,  however,  it  will  be  found  imi 
effectually  to  resist  the  action  of  the  pronator  radii  teres  m 
quadratus,  and  the  fragments  will  unite  at  an  angle  resting 
the  uhia.  and  sometimes,  by  the  interposition  of  intermedial 
tliey  will  become  firmly  united  to  the  ulna.  Occasionally,  al 
cially  where  the  fracture  has  been  produced  by  a  fall  upon  tl 
and  the  radio^ulnar  ligaments  of  the  wrist  have  been  torn  or  sti 
the  lower  end  of  the  ulna  will  be  found  to  project  permaneailyi 
the  hand  to  fall  more  or  less  to  the  radial  side. 

Of  the  eighty  fractures  belonging  to  the  low^er  third  of  thera^*^ 
seventy  five  wtirc  near  the  lower  end,  or  within  from  half  anioA 
one  inch  and  a  half  from  the  articular  surface,  all  being  included 
those  fractures  called  ^'Colles^  Iractures,^*  raostof  which  were  no  do 
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.ctures,  and  probably  a  small  proportion  separations  of  the 


IS. 


ery  instance,  except  one,  which  has  come  under  my  notice, 
be  cause  of  a  Colles'  fracture  has  been  ascertained,  it  has  been 
led  by  a  fall  upon  the  palm  of  the  hand.  The  exceptional 
\  in  the  person  of  Mrs.  D.  B.,  who  fell  in  getting  out  of  a  street 
le  city  of  New  York,  May  20th,  1865,  striking  upon  the  back 
land  while  the  hand  was  shut.  The  displacement  was  in  the 
rection  as  in  cases  caused  by  a  fall  upon  the  palm.  Bobert 
as  seen  a  similar  accident  cause  a  displacement  of  the  frag- 
pwards. 

3  described  this  fracture  as  occurring  always  about  one  inch 
alf  above  the  carpal  end  of  the  bone ;  but  Robert  Smith,  who 
3fully  examined  all  of  the  cabinet  specimens  he  could  find, 
wenty-three  in  number,  has  never  seen  the  line  of  fracture 
i  farther  than  one  inch  from  the  lower  end  of  the  bone,  and 
•al  specimens  it  was  within  one-quarter  of  an  inch  of  this 
ty.  Dupuytren  has  also  described  the  fracture  as  occurring 
pee  to  twelve  lines  above  the  joint.  I  think  I  have  found  the 
generally  as  low  as  these  latter  surgeons  have  placed  it,  but 
laJly  as  high  as  it  was  placed  by  CoUes. 

Fig.  78. 


Fracture  of  the  radins  near  its  lower  end. 

.  A  woman,  set.  40,  fell  upon  the  side- walk,  striking  upon  the 

her  left  hand.     She  was  brought  immediately  to  my  office, 

>und  the  radius  was  broken  about  one  inch  and  a  half  above 

Jt.    The  lower  fragment  was  tilted  back  considerably.     Hand 

Qg  my  thumb  against  the  back  of  the  lower  fragment,  it  was 
3stored  to  position,  and  with  only  a  slight  crepitus.  AVhen 
nb  was  removed  it  manifested  no  tendency  to  displacement, 
n  was  dressed  with  a  curved  palmar  splint,  secured  in  place 
oiler  applied  moderiitely  tight.  On  the  seventh  day  a  straight 
as  substituted  for  the  curved.  The  arm  was  examined  almost 
iy,  and  the  dressings  occasionally  renewed  until  the  twenty- 
ly,  when  the  splint  was  finally  removed.  The  wrist  was  at 
3  only  slightly  anchylosed,  and  there  seemed  to  be  no  deformity 
rfection  remaining.  Passive  motion,  which  had  been  practised 
removal  of  the  dressings,  was  directed  to  be  continued. 
A  boy.  8Bt.  11,  was  brought  to  me  having  just  fallen  from  a 
tilts.    His  right  radius  was  broken  transversely,  three-quarters 
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of  an  iticli  above  the  wrist,  and  the  lower  fragment  was  rattcb  ttl 
back  ;  the  lower  end  of  the  ulna  was  prominent,  and  the  bwi 
the  radial  side. 

Pushing  from  behind,  the  lower  fragment  was  madetorasamt 
place,  and  the  deformity  immediately  disappeared.    It  was 
however,  that  it  required  unusual  force  to  accomplish  thia,  tail 
not  found  necessary  to  use  extension.     There  was  also,  acooinpifl] 
the  reduction,  a  slight  crepitus. 

The  treatment  was  the  same  as  in  the  first  case,  except  that 
curved  splint  was  employed  throughout.  Little  or  nodefonmtjf 
isted  when  the  dressings  were  removed. 

Case.  George  Lofinch,  aet.  42,  fell  upon  an  icy  side- walk, 
upon  the  palm  of  his  left  hand.     Fracture  three-quarters  of  IQ 
above  the  lower  end.     Fragment  displaced  backwards.  Afri«D<l 
partially  replaced  the  fragment  by  pushing  upon  it,  before  lie  c»i 
me.     Within  half  an  hour  ader  the  accident  he  was  at  my  of 
I  restored  the  lower  end  of  the  bone  very  easily  to  place  by 
from  behind  with  my  thumb.    No  extension  was  necessary.  It 
not,  however,  remain  in  place  unless  the  forearm  was  pronaiedw 
the  weight  of  the  hand  could  aid  in  the  retention. 

I  applied  my  own  palmar  Bplint.  The  recovery  was  np 
complete. 

Case.  Lewis  Brittin,  aet  60,  fell  from  a  fourth  story  wi 
breaking,  among  other  boues,  the  radius  of  the  right  arm  ihjetHi' 
ters  of  an  inch  above  the  joint.  This  fracture  was  not  diseo?f 
until  the  fourth  day.  Crepitus  and  motion  were  then  distincii 
there  was  no  displacemenL  The  wrist  was  considerably  swolleiL 
splints  were  applied;  and  the  bone  united  promptly,  leaving b^ 
formity  or  anchylosis. 

Case,  Margaret  Reed.  set.  48,  fell,  September  23.  1855,  strikii 
the  palm  of  the  leH  hand,  and  breakiog  the  radius  about  one  inch 
its  lower  end.     One  week  after,  she  came  under  my  care  »i  w^ 
pital.    The  arm  had  been  previously  dressed  carefully  by  one  of 
colleagues,  with  curved  dorsal,  and  palmar  splints;  but,  oaex^ 
tion,  we  found  the  fragments  a  good  deal  displaced.    It  ^^  '* 
necessary  now  to  use  both  extension,  and  pressure  from  bel: 
Htore  the  lower  fragment  to  position.     This  we  finally  sui 
doing,  and  immediately  splints  were  again  snugly  applied- 
after,  on  opening  the  dressings,  the  lower  fragment  was  a  sr 
found  displaced  backwards.    It  was  again  reduced,  but  only  by  ^'^ 
great  force.     Fifteen  days  later,  we  were  pleased  to  find  thebonea'* 
and  without  deformity.  » 

Margaret  left  the  hospital  on  the  4th  of  November,  with  hef  ^ 
and  wrist  still  swollen,  and  with  a  good  deal  of  stiffness  at  theeit*"* 
and  wrist-joints. 

Case,  Charles  Stratton,  a  healthy  and  temperate  laborer,  *t  S 
fell  forwards  from  a  wagon,  Nov.  22,  1854,  striking  upon  the  pJoii 
his  hand,  and  breaking  the  radius  a  little  more  than  one  inch  iW 
the  joint.  I  found  the  lower  fragment  displaced  backwards,  and  it  * 
easily  reduced  by  pressure  in  the  opposite  direction.     The  fore  part' 
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wrist  being  quite  tender  to  pressure,  the  splint  was  applied  to  the 
dorsal  surface  of  the  forearm.  The  splint  was  curved  (pistolrshaped), 
And  the  surface  which  was  applied  to  the  arm  was  padded  with  care; 
B^  was  secured  in  place  by  a  few  light  turns  of  a  roller^  and  laid  across 
l^body  in  a  sling. 

^RThe  arm  was  seen  by  me  on  each  of  the  succeeding  seven  days,  and 
on  the  third,  fifth,  and  seventh  days,  the  splint  was  removed  com- 
pletely; but  on  this  last  day  an  erysipelatous  inflammation  had  com- 
menced in  the  neighborhood  of  the  wrist.     The  splint  and  roller  were 
therefore  not  reapplied,  but  the  limb  was  laid  upon  a  broad  board, 
cushioned  and  covered  with  oiled  silk,  and  cool  water  irritations  were 
directed.     Tbe  iuflammation  soon  subsided,  but  the  splint  was  never 
Jl&umed,  as  the  fragments  were  found  to  stay  in  jilace  perfectly  with* 
^Ritd  aid.     At  the  end  of  five  weeks,  utiion  seemed  to  be  consum- 
UiMed ;  and  one  year  later  the  bone  was  found  to  be  perfectly  straight, 
yel  the  wrist  Joint  and  the  finger-joints  remained  stiff,  so  much  so  that 
he  was  unable  to   perform  any  labor.     Tbe  stiffness  was,  ho^vever, 
gradually  disappearing;  while  all  swelling  aud  tenderness  had  long 
ceased. 
The  observations  of  M,  Vollemier  also  have  shown  that,  instead  of 
hiitig  oblique,  as  has  generally  been  supposed,  the  fracture  is  almost 
dformly  transverse  from  the  palmar  to  the  dorsal  surfaces  of  the 
ne,  and  only  occasionally  slightly  oblique  in  its  other  diameter,  or 
Orathe  radial  to  the  ulnar  side.     I  have  seen,  however,  in  the  mil- 
mm  of  the  College  of  Physicians  of  Philadelphia,  a  specimen  of  this 
eiure  in  which  the  line  of  fracture  is  transverse,  from  side  to  side, 
Qt  very  oblique  from  before  backwards,  and  from  below  upwards. 
We  is  also  a  line  of  incomplete  fracture  extending  into  tbe  joint. 
It  m  UQited  by  bone,  with  the  usual  displacement  backwards. 
Tbe  observations  of  both    R,  Smith  and  Vollemier  have  shown, 
oreover  that  tbe  displacement  of  t!ie  lower  fragment  is  seldom  suffl- 
^ent  to  enable  it  to  escape  completely  from  tbe  upper ;  and  that  where, 
10  extremely  rare  instances,  and  in  consequence  of  extraordinary  vio- 
^nce,  such  complete  separation  does  occur,  a  disruption  of  those  liga- 
cats  which  attach  tbe  lower  fragment  to  the  ulna  occurs  also,  and 
'  deformity  becomes  at  once  very  great,  so  that  it  no  longer  presents 
he  peculiar  features  of  CoUes'  fracture,  but  resetnbles  a  dislocation. 
Iq  the  so-called  CoUes*  fracture,  the  lower  and  outer  border  of  the 
i^lius^  or  its  styloid  apophysis,  is  swung  around  or  tilted,  as  it  were, 
^pon  the  ulna;  the  lower  and  inner  border  of  tbe  same  fragment  being 
ained  in  place  by  the  radioulnar  ligaments,  which  do  not  usually 
Hffer  a  complete  disruption,  but  only  a  stretching  or  partial  laceration, 
upper  or  broken  margin  of  the  lower  fragment^  and  also  the 
Uttar margin,  undergo  very  little  displacement;  while  the  lower  or 
Wcular  surface,  and  the  radial  margin,  are  carried  backwards,  up- 
^rtJa,  and  outwards. 

Surgeons  have  spoken  of  a  falling  in  of  the  upper  end  of  the  lower 
fragment  toward  the  ulna,  as  an  almost  inevitable  result  of  the  action 
rf  the  pronator  quadratus,  and  against  which  tendency  they  have 
sought  carefully  to  provide ;  but  there  is  much  reason  to  believe  that 
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any  considerable  degree  of  dispIacemeDt  in  this  direction  i^  s  -41 
eventp  and  that,  when  it  do<3s  exist,  it  is  in  consequence  xn<^ 
direction  of  the  force  which  has  produced  the  fracture,  raiu 
the  action  of  thii*  muscle,  only  a  few  of  the  fibres  of  which  are  usu 
attached  to  the   lower   fragment,  and.  in  some  instauees,  when 
fracture  is  within  a  half  or  quarter  of  an  inch  of  the  articulatm t 
any.     Besides,  there  is  actually  in  these  latter  eases,  no  interrwi!«»n 
6pa(je  into  which  the  fragment  may  fall,  and  its  displacement  !<>•» 
the  ulna  becomes,  therefore^  impossible. 

Still,  however,  if  one  were  disposed  to  speculate  upon  the  oooditi 
of  these  parts  after  the  fracture,  it  might  perhaps  be  easy  to  per 
ourselves  that  the  action  of  the  pronator  quadratus  upon  the  opp 
fragment,  whose  broken  extremity  was  not  completely,  or  at  all  * 
engaged  from  the  lower,  would  carry  both  fragments  together  Xomn 
the  ulna.  But  whatever  might  he  the  result  of  our  speculations, st^il 
the  fact,  as  proved  by  specimens,  is  not  generally  so;  and  this  is  o4 
the  first  time  that  facts  and  theories  have  disagreed. 

The  truth  is,  that  it  is  unusual  to  find  any  of  the  mnaenm  fptd* 
mens  of  this  fracture  thus  united.     But  they  may  be  found  ''J 

tilted  back  in  tlie  manner  I  have  described,  occasionally 
wards,  and,  still  more  rarely,  slightly  displaced  upon  their  brok 
surfaces  antero- posteriorly. 

The  general  absence  of  this  internal  displacement  may  find  itai 
planatioD  in  the  direction  of  the  force  which  generally  pro ' 
fracture  in  the  occurrence  of  the  fracture  sometimes  at  a  p 
as  to  render  its  displacement  in  this  direction  impossible,  aud  m 
breadth  of  the  bone,  at  the  seat  of  the  fracture,  which  does  not  | 
it  to  fall  laterally  without  actually  increasing  its  length;  a 
stance  which  its  secure  ligamentous  attachment  to  the  ulna  at : 
posite  extremities,  and  its  complete  apposition  to  the  wrist  audi 
joint,  do  not  allow, 

Tlie  mistake  of  those  surgeons  who  have  attempted  to  describe  tbiij 
fracture  has  originated  in  the  appearance  presented  in  nearly  all  i 
cent  fractures  occurring  at  this  point.     The  hand  falls  to  the 
side,  and  seems  to  carry  the  lower  end  of  the  lower  fragment  with  I 
while  the  lower  end  of  the  ulna  becomes  unnaturally  promiu 
front  and  to  the  ulnar  side ;  a  condition  of  things  which  has  na 
enough  been  ascribed  to  the  displacement  of  the  upper  end 
lower  fragment  in  the  direction  of  the  interosseous  space* 

But  this  same  radial  inclination  of  the  hand,  and  j prominence  oft 
ulna,  are  present  frequently  when  the  radius  is  broken  at  its  lui 
end,  and  no  displacement  in  any  direction  lias  taken  place;  and  I  bn« 
even  observed  it  in  simple  sprains  of  the  wrist,  and  in  the  b| 
old  or  feeble  persons  where  all  the  ligament'^  have  become  rela 

It  is  seen,  however,  in  a  more  marked  degree  when  the  bone] 
actually  both  broken  and  displaced  backwards  in  its  usual  directi<l 
lu  short,  the  deformity  in  question  is  due,  in  a  large  majority  of  M 
stances,  to  the  relaxation,  stretching,  or  more  or  less  disruption  oft* 
radio-ulnar  ligaments,  which  permits  the  hand  to  fall  to  the  r^M 
side  by  a  simple  rotatory  movement  over  its  articular  surface.    If^ 
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reason,  also,  because  these  ligaments  once  leogthened  or  broken 
never,  or  only  after  a  lapse  of  many  years,  be  completely  restored, 
deformity  may  be  expected  to  continue,  however  exact  and  perfect 
be  the  bony  union. 
t  must  be  added,  however,  that  so  long  as  the  tilting  of  the  frag- 
t  remains,  the  articular  surface  is  actually  presenting  somewhat  to 
radial  side.  While  in  the  normal  condition  it  presents  downwards, 
ards,  and  inwards,  it  now  presents,  when  the  displacement  is  con- 
rable,  downwards,  backwards,  and  outwards, 
iday  maintained  that  there  existed  usually  in  this  fracture  ao  over- 
apping  or  shortening  of  the  bone  in  its  entire  diameter,  and  Vollemier 
bour^ht  that  the  specimens  which  he  had  examined  proved  that  an 
action  was  almost  universal. 

atb  of  these  opinions  have  been  combated  by  Eobert  Smith ;  the 
rtening  observed  by  Diday  being  found  only  on  that  side  of  the 
oe  to  which  the  hand  inclines,  and  being,  according  to  R.  Smith, 
e  result  of  the  motion  of  the  lower  fragment  already  described  ;  and 
c  appearance  of  impaction  being  due  to  the  eiisbeathing  callus  which 
deposited  usually,  if  the  displacement  is  allowed  to  continue,  in  the 
"ring  angle  opposite  the  seat  of  fracture. 

"  ese  are  questions,  however,  requiring  for  their  decision  a  very 
reful  study  of  specimens,  and  in  relation  to  which  further  observa- 
^ons  may  be  necessary.  Indeed,  some  recent  observations  made  by 
.  Callender,  of  Saint  Bartholomew's  Hospital,  London,  go  far  to 
iQ  the  opinion  of  Diday,  that  some  impaction^ generally  exists, 
rather  upon  the  posterior  margin  than  upon 
er  the  radial  or  ulnar  sideJ 
I  Meanwhile  there  is  no  doubt  that  occasional  ex- 
Hples  may  be  found  illustrating  one  or  more  of  all 
PKa  varieties  of  displacement,  and  that  to  the  im- 
tactioo  is  sometimes  added  a  comminution  of  the 
Dwer  fragment,  the  lines  of  the  fracture  extending 
reely  into  the  joint.  One  of  the  most  curious  exam- 
ples of  which  has  been  reported  by  Dt,  Bigelow, 
\f  T?o<iton.  The  patient  had  fallen,  and  being  other- 
riously  injured,  ultimately  died  in  the  Massa- 
•  „  _  ts  HospitaL  At  first  he  had  only  complained 
if  lameness  at  the  wrist,  as  if  it  had  been  severely 
praioed ;  but  at  the  end  of  several  days  the  joint 
became  swollen,  and  from  the  persistence  of  the 
mretling  Dn  Bigelow  was  led  to  diagnosticate  a 
itellate  crack  in  the  articulating  extremity  of  the 
adias,  he  having  met  with  a  similar  case  two 
rears  before,  when  a  patient  with  the  same  symp- 
pros  had  died  of  other  injuries,  and  exhibited  a 
k  in  the  same  place,  but  less  extensive  than 
his  case.  There  was  found,  iu  this  last  example,  a  star-shaped 
are  od  the  articulating  surface,  without  displacement.     These  fis- 


Fig.  79. 
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Blgttoir'i  e»Ro  at  oom- 
lDffitit«'d  Tricture  of  th« 
low«r  end  of  Uie  rmdina. 


>  Calttsader,  St.  Barth.  Hosp.  Rep.,  p.  281,  18^. 
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sures  penetrated  the  shaft  for  an  inch  or  more.     Dr,  Bigelow  ihon 
that  the  bones  of  the  wrist  acted  as  a  wedge  to  spread  the  cor 
ing  hollow  of  the  articulating  extremity ;  and  that  this  specimen  wo 
explain  the  persistence  of  some  cases  of  sprained  wrist.* 

Robert  Smith  has  describetl  a  fracture  occurring  at  the  san 
and  probably  possessing  the  same  characters  as  Guiles'  fracti 
which  the  lower  fragment  is  thrown  forwards  instead  of 
and  whir.h  has  generally  been  the  result  of  a  fall  upon  the 
the  hand.    There  is  no  such  specimen,  however,  in  any  of  the  paih^ 
logical  collections  in  Dublin,  nor  has  Mr.  Smith  ever  seen  a  sneciintt 
obtained  from  the  cadaver;  although  he  reports  a  case  which  fell  m 
his  observation  in  practice, 

I  have  myself  seen  one  such  case,^  but  I  regret  to  say  ihnl  i 
examination  of  the  condition  of  the  arm  was  not  such  as  to  en 
me  to  add  anything  to  the  information  already  possessed  opoiil 
Bubject;  indeed,  until  we  have  an  opportunity  of  studying  it  ml 
cadaver,  we  cannot  speak  very  definitely  of  its  anatomical  char 

N<Slaton  observes  that  all  the  varieties  of  this  fracture  which  lre| 
seen  are  often  accompanied  with  fracture  of  the  styloid  apophf 
the  nlna,  and  with  a  tearing  of  the  triangular  ligament.    I  am 
aware  that  any  other  writer  has  made  the  same  observation  in  relft 
to  the  frequent  occurrence  of  a  fracture  of  the  styloid  apophysis  ofl 
ulna,  and  I  think  the  accident  is  not  so  common  as  the  reiniirk| 
N^laton  would  lead  ns  to  suppose. 

Dr.  Butler,  House  Surgeon  to  the  Brooklyn  Hospital,  reports  a  < 
of  fracture  of  the  right  radius  at  the  junction  of  the  middle  i 
lower  thirds,  accompanied  with  a  fracture  also  of  the  styloid  ap^r^ 
sis  in  the  same  bone.     The  accident  occurred  in  a  lad  fourteen  vt^^i* 
old.  who  had  fallen  from  a  height  of  thirty  feet  upon  the  pavfli 
The  lower  fracture  comraeneed  at  the  base  of  the  styloid  process d 
radius,  and  extended  down  obliquely  into  the  wrist  joint,  bre^kmg^ 
about  one -fifth  of  the  articular  surface*     The  process  was  dra^ 
on  the  posterior  surface  of  the  radius,  about  one  inch  and  a  ' 
the  supinator  radii  longus  muscle.    It  was  movable,  but  in  oon 
of  the  coDtusion  and  swelling,  could  not  be  returned  toitspiao 
hand  occnpied  the  same  position  that  it  does  in  Colles'  fracture. 

On  the  eighth  day  an  attempt  was  made  to  force  down  the  prtw»| 
with  a  compress  secured  by  adhesive  plaster  straps;  but  it  oo«ld*J| 
be  done.     The  hand  and  arm  were  confined  also  to  a  pistoh  ' 
splint;  ulcerations  ensued  from  the  pressure  of  the  oompress,! 
process  was  laid  bare,  but  it  fiually  became  united  in  its  ah 
position;  the  motions  of  the  wrist,  however,  were  not  impain 
the  power  of  pronation  and  supination  soon  returned/ 

I  believe  I  nave  seen  two  examples  of  a  fracture  commeno 
the  radial  side  of  the  bone  and  terminating  in  the  joint,  the  i 
fragment  including  considerable  more  than  the  apophysis ;  bull 
of  these  cases  has  been  verified  by  an  autopsy. 


1  Boston  Med.  &iid  Surg.  Jo  urn.,  toI.  Ivjii, 

•  TrmiiB^  Am*  Med.  A^aoo,*  vol,  \Tt.  p.  145, 

•  New  York  Joum.  of  M«d.,  1857. 
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8»  fell  twelve  feet,  strikitig  upon  the  right  hand  and 
L  I  examined  him  at  the  hospital  soon  after,  and  thought  I  conid 
ictlj  feel  the  line  of  fracture  extending  very  obliquely  downwards, 
the  radial  side  into  the  joint,  and  without  traversing  the  entire 

fter  of  the  bone.  The  fragment  thus  separated  fell  backwards, 
le  Viand  inclined  to  the  radial  side.  Reduction  was  ira mediately 
ppUshed  by  pushing  the  fragment  forwards,  and  the  arm  was 
fea  with  straight  palmar  and  dorsal  splints,  with  compresses,  &c, 
tas  80on  dismissed. 

re  months  after  I  found  the  bones  united  without  displacement, 
be  motions  of  the  joint  were  perfect. 

pnan,  set.  38,  fell  upon  the  palm  of  his  left  hand.     On  the  sanje 

|e  was  admitted  to  the  Buffalo  Hospital  of  the  Sisters  of  Charity, 

lie  diagnosis  was  confirmed  by  Drs.  Lay  and  Lemon.    The  symp- 

(**ere  tbe  same  as  in  the  first  case,  and  we  adopted  the  same  treat- 

i     On  the  thirty 'first  day,  it  was  noted  in  the  hospital  record,  that 

leplints  have  been  for  some  time  removed,  but  the  wrist  remains 

pn  and  stiff.     The  lower  end  of  the  ulna  is  prominent,  but  the 

kents  of  the  radius  seem  to  be  in  exact  lioe,*^ 

fthe  first  volume  of  the  Phihiklpkla  Medical  Examiner  (1838) 

^  found  a  description  by  J.  Rhea  Barton,  of  Philadelphia,  of  a 

|Of  fracture  occurring  through  the  lower  end  of  the  radius,  which 

(ibably  much  lass  common  than  Colles'  fracture,  and  which  had 

^  escaped  the  notice  of  surgeons.    Its  peculiarity  consists  in  tbe 

'  fracture  extending  very  obliquely  from  the  articulation,  up- 

and  backwards,  separating  and  displacing  the  whole,  or  only  a 

ID,  as  the  case  may  be,  of  the  posterior  margin  of  the  articulating 

I  have  not  recogni:iied  this  fracture  in  any  instance  which 

me  under  my  own  observation,  nor  have  I  been  able  to  find  a 

imen  in  any  pathological  collection.     Dr.  Barton  was  not 

ve  the  correctness  of  his  diagnosis  by  an  autopsy,  and  the 

Bll-authenticated  example  which  I  can  find  upon  record  is  that 

ich  Malgaigne  has  alluded,  as  having  been  seen  by  M.  Lenoir, 

which  an  account  was  piiblished  iu  the  Archives  Oenerales  de 

ne  in  1839.    M,  Lenoir  believed  it  to  be  a  simple  luxation  of  the 

backwards,  but  the  patient  having  died,  he  was  able  to  correct 

iagnosis  by  an   autopsy.     A  considerable  fragment   had   been 

jn  from  the  posterior  lip  of  the  articular  surface,  the  line  of  frac- 

]>eing  from  below  upwards,  and  from  before  backwards.     This 

lent  had  become  displaced  upwards  and   backwards,  carrying 

it  the  carpal  bones,  and  producing  thus,  the  appearance  of  a 

dislocation.^     I  believe  that  the  accident  so  carefully  described 

ton  was  either  a  UoUes*  fracture,  or  a  fracture  simply  of  the 

margin,  of  which  I  have  given  two  supposed  examples,  with 

iual  signs  of  which  his  account  so  exactly  coincides,  and  that  it 

►t  a  fracture  of  the  posterior  lip  of  the  articulating  surface,  as  he 

ei 

;hty  examples  of  fracture  of  the  lower  third  of  the  radius  have 


1  ll&lgaiKnn,  Traits  dei  Frac,  etc.^  torn.  ii.  p.  700. 
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furaislied  no  cases  of  non-union,  nor  indeed  do  I  remember  ev«i 
have  seen  the  uoioQ  delayed ;  yet  only  eighteen  are  positively  ktiQ| 
to  have  left  no  perceptible  deformity  or  stiffness  about  the  joini:  ^ 
probable,  however,  that  the  number  of  perfect  results  raigbt  be « 
what  extended,     lo  one  example,  the  case  of  a  man  whoae  armj 
broken  in  Germany,  when  he  was  only  ten  years  uld^  the  fragme 
the  rndiiis  were  driven  into  each  other,  or  overlapped  one  inchj 
the  ulna  had  been  displaced  downwards  toward  the  fingers  the 
distance.     This  was  examined  twelve  years  after  the  accident, : 
had  then  a  very  useful  arm.    Twice  I  have  found  the  wrist  and  1 
joints  quite  stiff  after  a  lapse  of  one  year;  in  one  case  I  have  fai 
the  same  condition  after  two  years;  in  one  case  after  three  ytAra^< 
in  two  cases  after  five  years. 

If  we  confine  oar  remarks  to  Colles'  fracture,  the  deformity  wl 
has  been  observed  most  often,  and,  indeed,  with  only  rare  ej 
being  found  in  some  degree  more  or  less  in  several  of  those'' 
which  I  have  marked  as' perfect,  consists  in  a  projection  of  tli«l 
end  of  the  ulna  inwards  and  generally  a  little  forwards,     lo  a 
majority  of  cases  this  is  accompanied  with  a  perceptible  Calling  of  j 
hand  to  the  radial  side^  while  in  a  few  it  is  not.     After  this,  in  j 
of  frequency,  I  have  met  with  the  backward  inclination  of  the  lot 
fragment.     Robert  Smith  found  this  displacement  almost  constia 
the  cabinet  gpecimcns  examined  by  him;  and  it  is  very  prol 
nearly  all  of  the  extimples  examined  hj  myself  would  present  1 
less  of  the  same  deviation  upon  the  naked  bone;  but  m  the! 
examples  a  slight  deviation  would  be  concealed  by  the  numc 
tendons  which  cover  this  part  of  the  arm,  and  perhaps  by  sonK- 1 
manent  effusions,  of  which  I  shall  speak  more  particularly  pre« 

There  remains  for  a  long  time,  in  a  majority  of  cases,  a  broa^^ 
uniform  swelling  on  the  palmar  surface  of  the  forearm,  coran 
near  the  wpper  margin  of  the  annylar  ligament  and  extending  i 
two  inches  or  more.  This  swelling  continues  much  longer  io  i 
feeble  persons  than  in  the  yoimg  and  vigorous.  It  is  pretty  [ 
proportioned  to  the  amount  of  anchylosis  existing  at  the  wri^  J 
finger-joints,  aud  it  disappears  usually  ^xiri  pass(i,  with  tbe^  ^\ 
tions.  There  can  be  no  doubt  that  this  phenomenon  is  dueto^J 
effusion,  first  serous,  and  subsequently  fibrinous,  along  the  fib 
the  tendons ;  and  it  is  as  often  present  after  sprains  and  otbef  i 
injuries  about  this  part,  as  in  fractures.  In  many  cffees,  ho« 
prolonged  continuance  and  its  firmness  have  led  to  a  suspicic* 
the  bones  were  displaced,  a  suspicion  which  only  a  moderate  <te 
of  care  in  the  examination  ought  easily  to  dispel.  A  similar  efl^**! 
but  in  less  amount,  is  frequently  seen  also  on  the  back  of  thehtfjy 
below  the  annular  ligament.  When  both  exist  simultaneott* 
Appearances  of  deformity  and  of  displacement  are  greatly  ino 
Here,  then,  we  shall  find  a  partial  explanation  of  the  anchylofl^J 
the  wrist  and  finger-joints,  which  continues  occasionally  manvnio)' 
or  even  years,  if^  indeed,  it  is  not  permanent.  An  anchylosis  ] 
duced  in  a  few  instances  by  extension  of  the  inflammatioQ  w  i 
joints,  but  much  more  often  by  the  inflammatory  effusion  aad 
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adhesions  along  the  thecse  and  serous  sheaths,  through  which 

idons  all  pass  in  their  course  to  the  hands  and  fingers  ;  and  by 

\  contraction  of  the  articular  ligaments  as  a  consequence  of  dis- 

',  as  it  is  usually  termed,  by  passive  contraction  of  these  liga- 

The  fingers  are  quite  as  often  thus  anchylosed  after  this  frac- 

I  the  wrist-joint  itself,  a  circumstance  which  is  wholly  inexpli- 

on  the  doctrine  that  the  anchylosis  is  due  to  an  inflammation  in 

ints.    Indeed,  I  have  seen  the  fingers  rigid  after  many  months, 

having  observed  the  case  throughout  myself,  I  was  certain  that 

ammatory  action  had  ever  reached  them. 

is  it  any  more  difficult  to  show,  I  think,  that  the  anchylosis  of 

ist-joint  is  not  often  due  to  a  malposition  of  its  articular  surfaces, 

frequently  been  asserted  in  the  written  treatises. 

I  most  superficial  examination  of  the  mechanism  of  this  joint 

to  satisfy  us,  that  any  moderate  or  even  considerable  malposi- 

'  the  lower  fragment  after  a  fracture  of  the  radius,  is  not  sufficient 

If  to  occasion  anchylosis.    It  is  true  that  in  the  fracture  now 

consideration,  the  direction  of  the  articular  surface  of  the  radius 

nged,  and  that,  while  it  was  directed  downwards,  forwards,  and 

ulnar  side,  it  is  now,  perhaps,  directed  downwards,  backwards, 

» the  radial  side.    But  of  what  consequence  is  this  so  long  as  the 

bones,  with  which  alone  this  bone  is  articulated,  preserve  their 

ms  to  the  radius  unchanged  ? 

iny  other  evidence  be  demanded,  it  may  be  supplied  by  the 
ience  of  most  surgeons  in  examples  of  anchylosis  without  dis- 
nent;  in  examples  of  displacement  without  anchylosis,  but  in 
I  the  anchylosis  has  yielded  gradually  to  the  lapse  of  time,  while 
isplacement  has  continued.  The  following  case  is  in  point: 
J  Ryan,  a  private  in  the  15th  N.  Y.  volunteers,  fell  from  a  height 
ditch  during  the  battle  of  Fair  Oaks,  Va.,  May  81, 1862,  striking 
the  palm  of  his  left  hand,  and  causing  a  simple  fracture  near  the 
end  of  the  radius,  accompanied  probably  with  impaction.  I  do 
now  what  treatment  was  adopted,  but  when  he  came  under  my 
vation  in  March,  1863,  at  the  Central  Park  General  Hospital, 
York,  I  found  the  most  extraordinary  deflection  of  the  hand  to 
idial  side  which  I  have  ever  seen  after  this  fracture.  The  hand 
be  turned  laterally,  to  a  right  angle  with  the  arm ;  yet  the 
►ns  of  flexion  and  extension  at  the  wrist-joint  were  nearly  as  per- 
8  in  the  opposite  arm,  and  the  hand  was  in  all  respects  as  useful 
fore  the  accident. 

what  I  have  said  as  to  the  prognosis  in  these  acccidents,  I  may 
3rmitted  to  add  the  opinion  of  our  distinguished  countryman, 
lott,  given  in  a  clinical  lecture  before  his  class  in  the  University 
3w  York. 

'ractures  of  the  radius  within  two  inches  of  the  wrist,  where 
id  by  the  most  eminent  surgeons,  are  of  very  difficult  manage- 
so  as  to  avoid  all  deformity ;  indeed,  more  or  less  deformity  may 
'  under  the  treatment  of  the  most  eminent  surgeons,  and  more  or 
imperfection  in  the  motion  of  the  wrist  or  radius  is  very  apt  to 
V  for  a  longer  or  shorter  time.     Even  when  the  fracture  is  well 
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furnished  no  cases  of  noo-unioD,  nor  indeed  do  I  remember  ever  to 
have  seen  the  union  clehiyed ;  yet  only  eighteen  are  positively  known 
to  have  left  no  perceptible  deformity  or  stiffness  about  the  joint :  it  is 
probable,  however,  that  the  number  of  perfect  results  might  be  some- 
what extended.  lo  one  example,  the  case  of  a  man  whose  arm  was 
broken  in  (rermany,  when  he  was  only  ten  years  old,  the  fragments  of 
tlie  rndios  were  driven  into  each  other,  or  overlapped  one  inch,  and 
the  ulna  had  been  displaced  downwards  toward  the  fingers  the  same 
distance.  This  was  examined  twelve  years  after  the  accident,  and  he 
had  then  a  very  useful  arm.  Twice  I  have  found  the  wrist  and  finger- 
joints  quite  stifT  after  a  lapse  of  one  year;  in  one  case  I  have  found 
the  same  condition  after  two  years;  in  one  case  after  three  years,  and 
in  two  cases  after  five  years. 

If  we  confine  our  remarks  to  Colles^  fracture,  the  deformity  which 
has  been  observed  most  often,  and,  indeed,  with  only  rare  exceptions, 
being  found  in  some  degree  more  or  less  in  several  of  those  cases 
which  I  have  marked  as  perfect,  consists  in  a  projection  of  the  lower 
end  of  the  ulna  inwards  and  generally  a  little  forwards.  In  a  large 
majority  of  cases  this  is  accompanied  with  a  perceptible  falling  of  the 
hand  to  the  radial  side,  while  in  a  few  it  is  not.  After  this,  in  point 
of  frequency,  I  have  met  with  the  backward  inclination  of  the  lower 
fragment  Robert  Smith  found  this  displacement  almost  constant  in 
the  cabinet  specimens  examined  by  him;  and  it  is  very  probable  that 
nearly  all  of  the  examples  examined  by  myself  would  present  more  or 
less  of  the  same  deviation  upon  the  naked  bone;  but  in  the  living 
examples  a  slight  deviation  would  be  concealed  by  the  numerous 
tendons  which  cover  this  part  of  the  arm,  and  perhaps  by  some  per- 
manent effusions,  of  which  I  shall  speak  more  particularly  presently. 

There  remains  for  a  long  time,  in  a  majority  of  cases,  a  broad,  firm, 
unilbrm  swelling  on  the  palmar  surface  of  the  forearm,  commencing 
near  the  upper  margin  of  the  annular  ligament  and  extending  upwards 
two  inches  or  more.  This  swelling  continues  much  longer  in  old  and 
feeble  persons  than  in  the  young  and  vigorous.  It  is  pretty  generally 
proportioned  to  the  amount  of  anchylosiB  existing  at  the  wrist  and 
finger-joints,  and  it  disappears  usually  pari  2>atf56|  with  these  condi- 
tions, Tliere  can  be  no  doubt  that  this  phenomenon  is  due  to  an 
effusion,  first  serous,  and  subsequently  fibrinous,  along  the  sheaths  of 
the  tendons;  and  it  is  as  often  present  after  sprains  and  other  severe 
injuries  about  this  part,  as  in  fractures.  In  many  cilbes,  however^  its 
prolonged  continuance  and  its  firmness  have  led  to  a  suspicion  that 
the  bones  were  displaced,  a  suspicion  which  only  a  moderate  degree 
of  care  in  the  examination  ought  easily  to  dispel,  A  similar  effusion, 
but  in  less  amount,  is  frequently  seen  also  on  the  back  of  tlie  hand, 
below  the  annular  ligament  When  both  exist  simultaneously  the 
appearances  of  deformitv  and  of  displacement  are  greatly  increased. 
Here,  then,  we  shall  find  a  partial  explanation  of  the  anchylosis  in 
the  wrist  and  finger-joints,  which  continues  occasionally  many  months, 
or  even  years,  it;  indeed,  it  is  not  permanent.  An  anchylosis  pro- 
duced in  a  few  instances  by  extension  of  the  inflammation  to  these 
joints,  but  much  more  often  by  the  inflammatory  effusion  and  coase- 


COLLES'  FBACTITBE. 


279 


quent  adbesions  along  the  tbecse  and  serous  sbeatbs.  tbrough  which 
the  tendons  all  pass  in  their  course  to  the  hands  and  fingers  ;  and  by 
simple  contraction  of  the  articular  ligaments  as  a  consequence  of  dis- 
ttflCj  or,  as  it  is  usually  termed,  by  passive  contraction  of  these  liga- 
meiita.  The  fingers  are  quite  as  ot\en  thus  anchylused  after  this  frac- 
ture as  the  wri^t  joint  itself,  a  circumstance  which  is  wholly  inerpli- 
cable  on  the  doctrine  that  the  anchylosis  is  due  to  an  inflaramaiion  in 
the  joints.  Indeed,  I  have  seen  the  fingers  rigid  after  rauny  months, 
when,  having  observed  the  case  throughout  myself,  I  was  certain  that 
no  inflammatory  action  had  ever  reached  them. 

Nor  is  it  any  more  diflScult  to  show,  I  think,  that  the  anchylosis  of 
the  wrist-joint  is  not  o^n  due  to  a  malposition  of  its  articular  durfae€8» 
aa  baa  frequently  been  asserted  in  the  written  treatises. 

The  most  superficial  examination  of  the  mechanism  of  this  joint 
ought  to  satisfy  us.  that  any  moderate  or  even  considerable  malposi- 
tion of  the  lower  fragment  at\er  a  fracture  of  the  radius,  is  not  sufficient 
in  itself  to  occasion  anchylosis.  It  is  true  that  in  the  fracture  now 
under  consideration,  the  direction  of  the  articular  surface  of  the  radius 
is  changed,  and  that,  while  it  was  directed  downwards,  forwards,  and 
to  the  ulnar  side,  it  is  now,  perhaps,  directed  downwards,  backwards, 
and  to  the  radial  side.  But  of  what  consequence  is  this  so  long  as  the 
<;arpal  bones,  with  which  alone  this  bone  is  articulated,  preserve  their 
relations  to  the  radius  unchanged? 

If  any  other  evidence  be  demanded,  it  may  be  supplied  by  the 
experience  of  most  surgeons  in  examples  of  anchylosis  without  dis- 
placement;  in  examples  of  displacement  without  anchylosis,  but  in 
which  the  anchylosis  has  vielded  gradually  to  the  lapse  of  time,  while 
the  displacement  has  continued.  The  following  case  is  in  point; 
James  Ryan,  a  private  in  the  loth  N.  Y.  volunteers,  fell  from  a  height 
into  a  ditch  during  the  battle  of  Fair  Oaks,  Va.,  May  81, 1862,  striking 
upon  the  palm  of  his  left  hand,  and  causing  a  simple  fracture  near  the 
lower  end  of  the  radius,  accompanied  probably  with  impaction.  I  do 
not  know  what  treatment  was  adopiecl,  but  when  he  came  under  my 
observation  in  March,  1863,  at  the  Central  Park  General  Hospital, 
New  York,  I  found  the  most  extraordinary  deflection  of  the  hand  to 
the  radial  side  which  I  have  ever  seen  after  this  fracture.  The  hand 
could  be  turned  laterally,  to  a  right  angle  with  the  arm ;  yet  the 
motions  of  flexion  and  extension  at  the  wrist-joint  were  nearly  as  per- 
fect as  in  the  opposite  arm^  and  the  hand  was  in  all  respects  as  use(\il 
as  before  the  accident. 

To  what  I  have  said  as  to  the  prognosis  in  these  acccidents,  I  may 
be  permitted  to  add  the  opinion  of  our  distinguished  countryman, 
Dr.  Mott,  given  in  a  clinical  leclare  before  his  class  in  the  University 
of  Kew  York. 

'*  Fractures  of  the  radius  within  two  inches  of  the  wrist,  where 
treated  by  the  most  eminent  surgeons,  are  of  very  difficult  manage- 
raent  so  as  to  avoid  aU  deformity ;  indeed,  more  or  less  deformity  may 
occur  under  the  treatment  of  the  most  eminent  surgeons,  and  more  or 
less  imperfection  in  the  motion  of  the  wrist  or  radius  is  very  apt  to 
follow  for  a  longer  or  shorter  time.     Even  when  the  fracture  is  well 
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cured,  an  anterior  prominence  at  the  wrist,  or  near  it,  will  »omi?timai 
result  from  swelling  of  the  soft  parts." 

To  which  the  reporter,  himself  a  surgeon  in  the  city  of  Kew  Yari^ 
adds  :— 

"As  the  above  opinion  of  Professor  Mott  coincides  with  mjon 
obeervations,  both  in  Europe  and  in  this  citj,  as  well  as  with  manyrf 
our  most  distinguished  surgical  authorities,  I  venture  to  hope  ihlt 
may  assist  in  removing  some  of  the  groundless  and  ilbmerited  asper- 
sions which  are  occasionally  thrown  on  the  members  of  our  prof^ia 
by  the  ignorant  or  designing."^ 

Of  gangrene  as  an  occasional  result  of  this  fracture,  I  shall  sped^ 
presently,  in  connection  with  the  subject  of  treatment. 

The  peculiar  character  of  the  displacement  which  charBCterM* 
Col  lea'  fracture,  and  the  constant  difficulty  experienced  by  satgeoK 
ia  obviating  deformity,  have  led  to  much  speculation  and  ingenioii 
invention;  and  modern  surgeons,  especially  have  thought  it  jieocesffj 
to  introduce  here  an  essential  modification  of  the  usual  appaJ«I  tit 
broken  forearms.  This  modification  consists  in  employing  a  pistd* 
shaped  splint,  instead  of  a  straight  splint,  by  means  of  which  the  hsA 
mav  be  thrf>wn  more  or  less  strongly  to  the  ulnar  side. 

Ileister*  speaks  of  inclining  the  hand  toward  the  ulna>  while  I* 
ducing  a  fracture  of  the  radius,  but  when  the  reduction  has  beai 
effected  he  recommends  a  straight  splint. 

Among  the  first  to  advocate  the  permanent  confinement  of  the  haBi 
in  this  position^  were  Mr,  Cline^  of  London,*  and  M.  Dupuyiret?  */ 
Paris/  Mr.  Oline,  and  at^er  him  Bransby  Cooper,*  and  Mr'  S  ^^^  * 
recommend  the  ordinary  straight  splints  for  the  forearm,  but  m, 
rollers  by  which  the  splints  are  secured  in  place  are  not  permitted 
extend  lower  than  the  wrist;  so  that  when  the  forearm  is  susf<eoJ< 
in  a  sling,  in  a  state  of  semi-pronation,  the  hand  shall  fall  by  itsQ' 
weight  to  the  ulnar  side» 

Dupuytren,  and  after  him,  Chelius,  adopt,  in  addition  to  the  ptli 
and  dorsal  splints,  the  *' attelle  cubitale,"  or  ulnar  splint;  which  isl 
gutter,  composed  of  steel,  iron,  tin,  or  some  other  metal,  and  maJe  w 
fit  the  ulnar  margin  of  the  forearm  and  hand,  when  the  hand  is  dmira 
forcibly  to  the  ulnar  side.  Bland  in, ^  N^laton/  and  Goyraud,*  ^ 
under  certain  contingencies  employ  the  same. 

Most  surgeons,  however,  employ  either  a  palmar  or  a  dorsal  spliflt; 
or  both  palmar  and  dorsal  splints  constructed  with  a  knee»  or  pistol* 
shaped,  and  they  thus  avoid  the  necessity  of  the  ulnar  splint,  Th(4 
Nekton,  "^  Robert  Smith/^  and  Erichsen/*  recommend  this  peculiar  form 

'  Boston  Med.  and  Surg*  Journal,  vol.  xxv,  p,  289. 

^  D«  Lavrentii  UeigttjH^  Instilptioueg  Chimrgicffi,  pars  priioa,  p.  20^  AtttJit«rdlB] 
*>.l.,  1730, 

^  Mftlgjiigne,  Traiie  de  Frac..  etc.,  torn,  j,  p.  614,  Parfa  ed. 

'   Du|iiiytr«D,  OD  Bones,  London  ed-,  p.  140, 

'  l\.  Coop*»r,  LwtufMS  00  Stirg.,  p.  232,  Amer.  ed. 

*  ('hdios's  Surg.  J  vol.  i.  p.  613.  '  Malgaigne,  op.  cit  ,  torn,  L  p.  ^l-t 

'  N^laion,  Elenj.  d«  Path.  Cliin,  torn.  1.  p.  747-  *  lbid.,p.T4l 

'^>  NelatoD,  op.  cit.,  p,  747.  i"  R.  Smith,  op.  cit.,  p.  168. 

*>  KrJchjeii|  Sargerjp  p.  215. 
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in  the  dorsal  splint;  while  Bond/  Haysi'  E.  P.  Smith,'  G.  F. 
dy/  and  others,  especially  among  the  Americans,  place  the  pistol- 
splint  against  the  palmar  surface  of  the  forearm  and  hand. 

Fig.  80. 


N^Uton'8  splint  for  fnctare  of  the  radios. 
Fig.  81. 


Hay's  splint. 


t  few  modern  surgeons  have  not  Seen  fit  to  adopt  this  peculiar 
iciple  of  treatment,  or  this  form  of  dressing  under  any  of  its  modi- 
dons.  Colles*  recommends  a  straight  palmar  and  dorsal  splint,  and 
!  not  incline  the  hand.  Barton*  advises  the  same,  and  Skey,  having 
ared  his  preference  for  a  couple  of  broad,  straight  splints,  adds : 
•eat  care  should  be  taken  to  prevent  the  hand  falling,  and  this  • 

)ond,  Amer.  Jonrn.  Med.  Sci.,  April,  1852.  >  Ibid.,  Jan.  1853. 

i.  P.  Smith,  Baffalo  Med.  Joarn.,  vol.  ix.  p.  225. 

niiradj,  Am.  Med.  Times,  2  cases,  Deo.  22, 1860. 

Jolles,  Lectares  on  Sarger7,p.  325.         ^  Barton,  Phil.  Med.  Exam.,  1838. 
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object  will  be  attained  by  incloaiDg  the  entire  forearm  and  hand  in  a 
"well -applied  sling."* 

Professor  Fauger,  of  Copenhagen,  has  undertaken  to  treat  this  frac- 
ture in  some  sense  without  any  splint,  the  forearm  and  hand  being 

Fig.  83. 


K  P.  Smtth^i  apttat.    SuTfnce  ftpplfed  la  roreArm.    A,  Fonskrm  piece,  iiai<le  of  fc^lt,  wUti  lneiu-ffttcd 

Fig.  84. 


|:1P.  Smith's  ipllnt  B.  Oppo«1t«  BarfAPe.  D,  tti«  li»d-bIoclc,  1b  couceeled  vllh  ihet  formrfn  ptee^  hj 
two  circular  bmsB  plato,  whkb  move  upon  parli  othrr.  In  order  tlmt  the  hAnd-bluck  may  vnatiia  adj 
ile^lred  ED|;1e  with  l}ie  arm.  Id  IbU  «»y  U  wtij  hty-  skdnplpd  to  eUlier  tli«  rfgbt  or  left  &rtn.  It  \t  flxed 
l»jr  iiaiii««C!aoa  ibe  brau  pUte.    TbelfUcra  C'CindLruCc  (heextent  of  rooticiD»Uowcdlolbe  buad^block. 

Fig.  85. 


0tOw  V,  Shrmdjr^f  tpUnL  To  be  applied  to  (b<>  palniKr  Rnrfiice  of  fflrenrm  tad  hand  ;  tbo  band  bfitig 
detteeted  tow&rd*  the  olaa.  A  itrip  of  adh«flW«i<  plu^ier  encircle*  the  forearm  and  cplUt  a<^ar  lh»  elbow. 
A  loop  li  al»o  formed  for  the  ulDftr  jnargin.  «ir  the  wriNi  by  i^nttn'xug  turn  end  of  «  atrip  of  planter,  3  lochea 
Iti  width,  betweea  the  palmar  anrfaca  of  the  wrUl  and  the  splint^  over  on  the  dorsum  of  the  wrl*t ;  both 
end«  beln^  thfM)  brought  aronnd  aod  made  ad  liferent  1o  the  tiadcr  tarface  dT  the  spltdt.  Lattlj,  (he  hand 
la  aecured  tu  the  hand-piuce  bj  «  circle  of  plaiter ;  the  dorul  rpiint,  If  required,  can  tfaeti  ho  applied  la 
the  iiaual  wa j.  Puiaivo  motion  la  cuiide  every  bocoad  or  third  day,  by  graeplng  the  apparatu*  at  wrUt, 
and  freeing  the  baud. 

simply  kid  over  a  double  inclined  plane,  so  as  to  bring  the  wrist  into 
a  state  of  forced  flexion.  *'  The  hand  having  been  brought  into  a  posi- 
tion of  strong  flexion,  the  forearm  is  placed,  pronated,  on  an  oWique 
plane,  with  the  carpus  highest,  the  hand  being  permitted  to  hang  freely 
down  the  perpendicular  end  of  the  plane.*'*    M.  Velpieau,  in  a  report 


»  Sk««7,  OperatiTe  Sargery,  p.  161. 


>  Fauger,  London  Lftiicet,  May  8, 1847. 
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surgical  clinic  at  La  CharitiJ  For  the  year  ending  Septeml^er, 
1846^  says  this  phm  has  been  tried  during  the  year,  and  "the  result 
hsLS  not  been  very  B.itisractory.  The  experiment,  however,  has  not 
been  decisive  upon  tliia  mode  of  treatment*'^ 

Notwithstanding  these  exceptions,  the  practice  seems  to  be  pretty 
well  established  among  the  leading  surgeons  everywhere  to  employ  in 
the  treatment  of  this  fracture  the  principle  of  adduction  of  the  hand, 
and  always  to  tlie  attainment  of  the  same  purpose,  namely,  rotary 
extension,  by  which  they  hope  to  retain  more  securely  the  lower  frag- 
ment in  place. 

We  come  now  to  consider  how  far  this  peculiar  treatment  is  capa- 
ble of  answering  the  special  indications  of  the  case  we  are  studying. 

It  is  assumed,  as  I  nave  already  intimated,  that,  by  bearing  the 
hand  strongly  to  the  ulnar  side,  the  fragments  of  the  radius  are 
brought  more  exactly  into  apposition,  and  more  easily  and  eftectually 
retained;  an  assumption  which  supposes  two  things  to  have  been 
determined;  first,  that  there  exists  an  overlapping  of  the  fragments, 
either  through  the  whole  extent  of  their  broken  surfaces  or  especially 
toward  the  radial  side,  or  that  the  upper  end  of  the  lower  fragment 
is  inclined  to  fall  against  the  ulna,  or  that  all  of  these  several  condi- 
tions coexist;  and,  secondly,  that  if  such  displacements  do  exist,  they 
can  be  remedied  by  this  manoeuvre. 

The  first  of  these  suppositious  seems  to  have  been  sulTicientlv  con- 
sidered by  all  those  gentlemen  who  have  particularly  examined  the 
specimens  contained  in  the  various  p;jtliological  collections,  and  to 
w  h  ose  caref  u  I  i  n  vest  i  ga t  i  o  n  a  I  h  a  ve  al  re  ad  y  f  re  q  u  e  n  1 1  y  a  d  v  e  r t ed .  W  i  tli 
rare  exceptions,  none  of  these  displacements  have  been  found  to  exi^t, 
although,  iis  has  been  observed,  a  casual  itispection  of  the  arm  when 
recently  broken  would  often  lead  to  an  opposite  conclusion.  I  do  not 
here  speak  of  impaction^  which  is  usually  upon  the  posterior  margin, 
if  it  exists  at  all. 

In  regard  to  the  second  supposition,  namely,  that  where  such  dis- 
placements do  exist,  a  forced  adduction  will  aid  in  the  retention  of 
the  fragments,  I  shall  have  to  speak  more  cautiously^  because,  so  far 
as  I  know^  my  opinions  have  received  as  yet  no  public  and  authorita- 
tive indorsement.  In  order  that  adduction  may  prove  efiective,  there 
must  be  some  point  upon  which  to  act  as  a  fulcrum.  It  is  of  no  use  that 
w©  rotate  the  liand  fur  the  purpose  of  making  extension  unless  there 
can  be  found  a  resistance  or  fulcrum  upon  whicli  the  rotary  motion 
may  he  performed.  Such  a  fulcrum  exists,  no  doubt,  but  to  determine 
its  availability  we  must  ascertain  its  character  and  position. 

It  is  not  in  the  lower  end  of  the  ulna,  for  the  ulna  has  no  point  of 
contact  with  the  carpal  bones,  and  when,  in  the  natural  state  of  these 
parts,  the  hand  is  inclined  to  the  ulnar  side,  the  lower  end  of  the  ulna 
rides  freely  dow^n wards  upon  the  wrist  until  arrested  by  the  ligaments 
which  unite  it  with  the  curpus,  or  by  the  capacity  of  the  joint  to  admit 
of  motion  in  this  direction.  When  the  lower  end  of  the  radius  is 
broken,  and  the  ligaments  of  the  joint  are  more  or  less  torn,  the  ulna, 


*  Velp«&y,  Boston  Med.  Jouni.,  toI.  xxxv.  p,  213 
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altliougli  tliriist  downwanls  much  farther  perhaps  than  it  eould  ever 
deacend  in  its  normal  state,  still  fails  to  find  a  support,  and  spreading 
wider  and  wider  from  the  radius  as  it  is  thrust  further  upon  the  hand, 
no  limit  can  be  given  to  its  progress  in  this  direction.  It  was  thus 
that,  in  one  example  already  mentioned,  I  found  the  ulna  carried 
downwards  one  inch  or  more. 

The  resistance  will,  then,  in  nearly  all  cases,  be  found  to  be  in  those 
ligaments  which  hind  the  lower  fragment  to  the  lower  end  of  the  ulna, 
and  the  ulna  to  the  carpal  bones,  viz:  the  radio-ulnar»  and  the  internal 
lateral  ligaments,  which  in  the  normal  sUite  of  the  parts  constitute  the 
centre  npon  which  forced  adduction  expends  its  power,  and  which 
still  continue  to  be  the  point  of  resistunca  w*hen  the  radius  is  broken. 
But  how  feeble  and  uncertain  must  be  a  resistance  which  depends 
solely  on  these  injured  ligaments!  And  how  painful  to  the  patient 
must  be  an  extension  sufficient  to  overcome  the  action  of  nearly  all 
the  muscles  of  the  wrist,  which  is  borne  entirely  by  a  few  lacerated 
and  inflamed  fibres!  even  in  health  this  position,  when  forced,  cannot 
be  endured  beyond  a  few  seconds,  and  it  must  be  difficult  to  estin^ate 
the  sufterings  which  the  same  position  must  occasion  when  the  liga- 
ments  are  torn  and  inflamed. 

I  am  not  to  he  told  that  surgeons  have  not  intended  to  advocate  this 
extreme  practice;  that  they  have  never  recommended  forced  addue- 
tion  but  only  a  moderate  and  easy  lateral  inclination,  such  as  can  be 
comfortably  borne.  If  they  have  not,  then  they  should  not  have 
spoken  of  making  extension  by  this  means.  An  easy  lateral  inclina- 
tion has  no  power  to  do  good  so  far  as  extension  is  concerned,  any 
more  than  it  has  power  do  harm.  But  the  fi\ct  is,  while  a  majority 
of  surgeons  liave  no  doubt  used  less  force  than  was  hurtful  some  have 
used  more  than  w^as  useful  or  safe;  indeed,  the  sharpness  of  the  curve 
given  to  the  s[>Hnt9  figured  and  recommended  by  Dupuytren,  Neiato'n, 
and  others,  sufficiently  indicate  that  their  distinguished  inventors  in- 
tended to  accomplish  by  these  means  a  forced  and  violent  adduction. 

Malgaigne,  speaking  of  other  means  of  extension  applied  to  the 
forearm,  suggested  by  Godin,  Diday,  and  Velpeau,  intended  to  operate 
only  in  a  straight  line,  and  alluding  especially  to  the  modes  devised 
by  Iluguicr  and  Velpeau,  remarks:  ''Without  discussing  here,  the 
comparative  value  of  the  two  forms  of  apparatus,  I  believe  that  they 
could  scarcely  be  endured  by  the  patients ;  and  M.  Diday  tells  us  that 
in  the  trials  which  he  has  made,  the  pain  produced  by  the  extension 
was  so  great  that  he  was  compelled  to  renounce  it/'  Which  observa- 
tions cannot  but  apply  equally  to  this  plan  of  extension  by  adduction 
or  to  any  other  which  might  be  adopted. 

After  all,  it  must  not  be  inferred  that  I  have  concluded  to  reject 
this  mode  of  dressing  in  all  of  its  modifications;  for  although  I  am  far 
from  being  persuaded  of  its  utility  as  a  means  of  extension  and  re- 
tention in  any  case,  yet  I  am  not  prepared  to  deny  it  to  some  very 
considerable  value  in  another  point  of  view^  and  when  judiciously 
employed  it  can  certainly  do  no  harm.  It  is,  I  repeat,  for  another 
reason  altogether  than  the  one  heretofore  assigned,  that  I  would  re- 
commend its  continuance,  a  reason  which  I  cannot  so  well  explain,  or 
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Lope  to  render  iTitelligible,  except  to  the  practical  surgeon.  This 
position  throws  the  whole  lower  end  of  both  radius  and  ulna  outwards 
toward  the  radial  margin  of  the  splints^  and  by  keeping  the  radius 
more  completely  in  view,  it  enables  the  surgeon  better  to  judge  of  the 
accuracy  of  the  reduction,  and  to  recognize  more  readily  the  condition 
and  situation  of  the  compresses,  etc.  This  alone  I  have  always  con- 
sidered a  sufRcient  ground  for  retaining  the  angular  splint;  although 
I  have  treated  a  number  of  arras  satisfactorily  with  the  straight  splints 
alone. 

Finally,  while  surgeons  have  been  seeking  to  accomplish  an  indica- 
tion, the  existence  of  which  is  at  least  rendered  doubtful,  and  by  means 
which  appear  to  me  totally  inadequate,  if  it  did  exist,  they  have  proba- 
bly too  often  overlooked  or  regarded  indifferently  an  indication  which 
is  almost  uniformly  present,  namely,  to  press  forwards  the  tilted  frag- 
ment by  a  force  applied  upon  the  wrist  from  behind,  and  to  retain  it 
in  place  by  suitable  compresses.  And  I  cannot  help  thinking  that  if 
they  had  regarded  this  as  the  sole  indication,  an  indication  generally 
so  easily  accomplished,  they  would  have  made  fewer  crooked  arms, 
and  have  saved  their  patients  much  suffering  and  themselves  much 
trouble.  Some  of  tlie  cases  which  I  have  reported  in  the  early  part 
of  this  chapter,  are  intended  to  illustrate  the  value  of  this  principle. 

It  only  remains  for  us  to  determine  the  precise  form  of  splint  which 
ought  to  be  preferred,  and  to  describe  its  mode  of  application. 

The  narrow  "attelle  cubitale"  of  Dupuytren,  is  inconvenient;  nor 
can  I  give  the  preference  to  the  curved  dorsal  splint  recommended  by 
Nelaton,  and  employed  by  Robert  Smith,  Erichseu,  and  otiiers.  It  is 
not  to  me  a  matter  of  entire  indifference,  in  case  only  one  curved  splint 
is  employed,  whetlier  this  be  applied  to  the  palmar  or  dorsal  surfaces 
of  the  forearm.  Foreign  surgeons,  so  far  as  I  know,  have  applied  this 
splint  to  the  dorsal  surface,  and  the  straight  splint  to  the  pahnar ; 
while  American  surgeons  have  adopted  almost  as  uniformly  the  oppo- 
site rule — to  whose  practice,  in  this  respect,  I  acknowledge  myself 
also  partial.  It  is  to  the  curved  splint  rather  than  to  the  straighti 
that  we  mainly  trust ;  not  simply,  or  at  all,  perhaps,  beeausc  of  its  form, 
but  because  the  curved  splint  is  also  the  long  splint.  This  is  tlie 
splint,  therefore,  which  ought  to  be  the  most  steady  and  immovable 
in  its  position.  Now,  the  very  irregularities  of  surface  upon  the 
palmar  aspect  of  the  forearm  and  hand,  instead  of  constituting  an 
embarrassment,  enable  us,  when  the  spHnt  is  suitably  prepared  and 
adjusted,  to  fix  it  more  securely.  Moreover,  upon  it  alone,  after  a 
k  few  days,  the  surgeon  may  see  fit  to  rely,  ai^  in  that  case  it  ought  to 
be  applied  to  that  surface  of  the  arm  which  is  most  tolerant  of  cun- 
tinued  pressure.  The  palmar  surface,  as  being  more  muscular,  and 
as  having  been  more  accustomed  to  friction  and  to  pressure,  must 
necessarily  have  the  advantage  in  this  respect.  The  palmar  splint  ter- 
jninating  also  at  the  metacarpophalangeal  articulations,  instead  of  at 
the  wrist,  as  the  short  straight  splint  must  do  when  the  band  is  ad- 
d ucted,  enables  the  hand  to  be  flexed  upon  its  extremity  over  a  hand- 
block,  or  pad  of  proper  size.     Such  are  the  not  insignificant  advantages 
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which  we  claim  for  this  mode,  over  that  pursued  by  our  transatlantic 
brethren. 

The  block  suggested  first  by  Bead,  of  Philadelphia,  is  a  valuable 
addition ;  since  the  flexed  position  is  always  more  easy  for  the  6ngers, 
and  in  case  of  anchylosis  thia  position  renders  the  whole  band  more 
usefoh 

For  myself,  I  am  in  the  habit  of  preparing  extemporaneously  a  splint 
from  a  wooden  shingle,  which  I  first  cut  into  the  requisite  shape 
and  length ;  the  length  being  obtained  by  measuring  from  the  front 
of  the  elbow-joint,  when  the  arm  is  flexed  to  a  right  angle,  to  the 
metacarpo-phalangeal  articulations.  It  ought,  indeed,  to  fall  half  ani 
inch  short  of  the  bend  of  the  elbow,  to  render  it  certain  that  it  shall 
make  no  uncomfortable  pressure  at  this  point;  and  the  direction  to 
measure  with  the  arm  flexed^  is  of  sufficient  importance  to  warrant  a 

repetition.     The  breadth  of  the  splint 
Fig,  86.  shoukl  be  in  all  its  extent  just  equal 

to  the  breadth  of  the  forearm  in  its 
widest  part,  so  that  there  shall  be  no 
lateral  pressure  upon  the  bones.  If 
the  splint  is  of  unequal  breadth,  the 
roller  cannot  be  so  neatly  applied,  and 
The  ambor^i  ppiint.  it  IS  morc  likely  to  become  disarranged. 

Thus  constructed  it  is  to  bo  covered 
with  a  sack  of  cotton  cloth,  made  to  fit  tightly,  with  the  seam  along 
its  back ;  and  afterwards  stuffed  with  cotton  batting  or  with  curled 
hair.     These  materials  may  he  passefl  in,  and  easily  adjusted,  wherever 
they  are  most  neerled,  from  the  open  extremities  of  the  sack.     While 
preparing,  the  splint  mast  be  occasionally  applied  to  the  arm  until  it 
fits  accurately  every  part  of  the  forearm  and  hand,  only  that  the  stuf- 
fing must  be  rather  more  firm  a  little  above  the  lower  end  of  the      , 
upper  fragment     The  open  ends  of  the  sack  are  then  to  be  neatly^^H 
stitched  over  the  ends  of  the  splint,  after  which  the  splint  may  be  laid^B 
directly  upon  the  skin  without  any  intermediate  compresses  or  rollers. 
The  advantages  of  this  form  of  splint  are  easily  comprehended. 
They  consist  in  facility  and  cheapness  of  construction,  accuracy  of 
adaptation,  neatness,  permanency  and  fitness  to  the  ends  proposed. 

The  extemporaneous  splint  recommended  by  Dr.  Isaac  Hays,  of 
Philadelphia^  is  very  similar,  but  it  lacks  the  neatness  and  perma- 
nency oT  that  which  I  have  now  described. 

In  all  cases  it  is  better  tt>  employ,  also,  at  least  during  the  first  fort- 
night, a  straight  dorsal  splint,  of  the  same  breadth  as  the  palmar  splint, 
and  of  sufficient  length  to  extend  from  the  elbow  to  the  middle  of  the 
carpus.  This  should  be  covered  and  stufied  in  the  same  manner  as 
the  palmar  splint,  except  that  here  the  thickest  and  firmest  part  of 
the  splint  must  be  opposite  the  carpus  and  the  lower  end  of  the  lower 
fragment.  It  will  answer  the  indications  also  a  little  more  completely 
if,  at  this  point,  the  padding  Ls  thicker  on  the  radial  than  on  the  ulnar 
side. 

Having  restored  the  fragment  to  place,  in  case  of  Colles*  fracture^, 
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bj  preying  forcibly  upon  the  baek  of  tbe  lower  fragment,  the  force 
heins  applied  near  the  styloid  apophysis  of  the  radius,  the  arm  is  to 
be   flexed  xipon   the   body,  and 


Fig.  87. 


placed  in  a  position  of  semi-pro- 
nation;  when  the  splints  are  to 
be  applied,  and  secured  with  a 
eufBcient  number  of  turns  of  the 
roller,  taking  especial  care  not  to 
include  the  thumb,  the  forcible 
confinement  of  which  is  always 
painful,  and  never  useful. 

I  cannot  too  severely  reprobate 
tbe  practice  of  violent  extension 
of  the  wrist  in  the  eftbrts  at  re- 
duction when  no  overlapping  of 
the  fragments  exist,  and  that, 
whether  this  extension  be  applied 
in  a  straight  line,  or  with  the  hand 
adducted.  It  has  been  shown 
that  in  a  great  majority  of  cases 
DO  indication  in  this  direction  is 
to  be  accomplished,  and  to  pull 
violently  under  these  circum- 
stances upon  the  wrist  is  not  only 
useless  but  hurtful  It  is  adding 
to  the  fracture  and  to  the  other 
injuries  already  received,  the 
graver  pathological  lesion  of  a 
stretching,  a  sprain  of  all  the  lig- 
aments connected  with  the  joint, 
I  am  persuaded  that  to  this  violence,  added  to  the  unequal  and  too 
firm  pressure  of  the  splints,  are,  in  a  great  naeasure,  to  be  attributed 
the  subsequent  inflammation  and  anchylosis,  in  very  many  cases. 

The  first  application  of  the  bandages  ought  to  be  only  moderately 
tight,  and  as  the  intlammation  and  swelling  develop  in  these  struc- 
tures With  rapidity  the  bandages  should  be  attentively  watched,  and 
loosened  as  soon  as  they  become  painful.  It  must  be  constantly  borne 
in  mind  that,  to  prevent  and  control  inflammation,  in  this  fracture,  ia 
the  most  difficult  and  by  far  the  most  important  object  to  be  accom- 
plished, while  to  retain  the  fragments  in  place,  when  once  reduced,  is 
comparatively  easy  and  unimportant. 

During  the  first  seven  or  ten  days,  therefore,  these  cases  demand 
the  most  assiduous  attention ;  and  we  had  much  better  dispense  with 
the  splints  entirely  than  to  retain  them  at  the  risk  of  increasing  the 
inflammatory  action.  Indeed,  I  have  no  doubt  that  very  many  cases 
would  come  to  a  successful  termination  without  splints,  if  only  tlio 
band  and  arm  were  kept  perfectly  still  in  a  suitable  position  until 
bony  union  was  effected. 

I  must  also  enter  my  protest  against  many  or  all  of  those  carved 
splints  which  are  manufactured,  hawked  about  the  country,  and  sold 


Tho  »nthor'a  drctfttng  complote^  Tba  curved 
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by  mecbanics,  who  are  not  surgeons;  with  a  fossa  for  mhtj] 
process,  a  ridge  to  press  between  the  bones,  and  various  other 
provisions  for  supposed  necessities,  but  which  never  find  ir 
their  exact  counterparts,  and  only  deceive  the  inc>xp^ri*»n< 
into  neglect  of  the  proper  means  for  making  n  '"i' 

They  ore  the  fruitful  sources  of  excoriations,  ul 
tions,  and  deformities. 

In  reference  to  the  treatment  of  these  fractures,  the  following 
and  the  accompanying  remarks,  by  that  great  surgeon  Dupaytrca. 
too  pertinent  not  to  merit  a  place  in  every  treatise  of  this  ci 

**  The  two  succeeding  cases  are  not  only  interesting  as " 
the  radius,  but  they  are  further  deserving  of  attentive  oonj?i 
on  account  of  the  serious  complications  which  accompanied 
which  were  the  consequence  of  forgetting  an  i  raportant  p; 
than  once,  indeed,  it  has  occurred  that  the  surgeons  have 
tent  on  preserving  fractures  in  their  proper  position  that  the 
constriction  employed  has  actually  caused  destruction  of  tbeaA 
A  piece  of  advice  which  I  have  very  frequently  given,  at»d 
cannot  too  often  repeat  is,  to  avoid  tightening  too  mucli  the  a] 
for  fractures  during  the  first  few  days  of  its  being  worn;  for  tl 
ing  which  supervenes  is  always  accompanied  by  considertWe 
and  may  be  followed  by  gangrene.    It  cannot  therefore  be  too  " 
impressed  on  young  practitioners,  to  pay  attention  to  iheoomi 
which  patients  make;  and  to  visit  them  twice  daily,  and  kIu^ 
bandages  and  straps  as  need  may  be,  in  order  to  obviate  the  inr 
consequences  which  may  spring  from  not  heeding  this  neo^*^ 
caution :  by  carefully  attending  to  this  point  I  have  beco  ^] 
painful  alternative  of  ever  having  to  sacrifice  a  limb  for  compli 
which  its  neglect  may  entail. 

"Antoine  Rilard,   net  44,  fractured  his  right  radius  whiL^ 
down  into  a  cellor,  in  Feb.  1828»  and  went  at  once  to  the  D 
of  La  Charit^,     When  the  fracture  was  reduced  (it  was  ne;/ ^^''  "^ 
of  the  bone)  an  apparatus  was  applied,  but  fastened  too  ti: 
notwithstanding  the  great  swelling  and  the  acute  pain  wih"  - 
patient  endured,  it  was  not  removed  until  the  fourth  day  ^^^'^ 
hand  was  cold  and  cedematous,  and  the  forearm  red,  ] 
covered  with  vesications.     Leeches,  poultices,  and  fomenu:  - 
applied,  and  followed  by  some  alleviation  of  the  local  sjtnj^ 
though  there  was  much  constitutional  disturbance.     At  the  clofl^^' 
fortnight  from  the  accident,  the  palmar  surface  of  the  forearm  F* 
eented  a  point  where  fluctuation  was  supposed  to  exist;  hutwh«D 
bistoury  was  plunged  into  it  no  matter  followed.     Portions  of  ^ 
flexor  muscles  subsequently  sloughed,  and  the  skin  subseow*^ 
mortiiied.     Tlie  only  resource  was  amputation,  which  was  pertortl 
above  the  elbow  six  weeks  after  his  admission;  and  he  aftcrrt 
recovered  without  the  occurrence  of  any  further  untowar^'        "'""^ 

*'R.,  set.  36,  was  at  work  boring  an  artesian  well  in  l^  -  ! 

was  struck  by  part  of  the  machinery  on  the  right  forearm;  ^ 
instantly  knocked  down  and  thrown  violently  on  the  right  thigh, 
surgeon  who  was  sent  for  detected  a  fracture  of  the  radius,  aud 
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plied  the  usual  apparatus,  consisting  of  pads  and  splints^  confined  by 
a  roller  extending  from  the  extremities  of  the  fingers  to  the  elbow, 
which  compressed  the  arm  bo  tightly  as  to  give  rise  to  very  great 
suffering.  The  fingers,  hand,  and  forearm  were  numbed  almost  to 
insensibility,  and  yet  the  surgeon  in  atteodanee  did  not  think  proper 
to  loosen  the  apparatus.  Such  was  the  condition  of  the  patient  until 
he  came  to  the  Hotel  Dieii,  four  days  after  the  accident;  the  fingers 
were  then  black,  cold,  and  insensible,  and  when  I  removed  the  splints 
I  found  the  hand  likewise  black,  especially  on  its  palmar  surface.  The 
flower  part  of  the  forearm  was  a  shade  less  livid,  but  equally  cold  and 
insensible;  and  several  vesicles  filled  with  pink  colored  serum  were 
apparent  on  both  its  surfaces  where  the  splints  had  pressed;  the  upper 

Eart  of  the  forearm  was  inflamed,  swolleo,  and  very  painful.  He  was 
led  and  leeches  were  applied  to  the  inflamed  part  of  the  arm;  cam- 
phorated spirit  was  applied  to  the  fingers. 

'*On  the  following  day  heat  was  restored  as  low  as  the  wrist,  but 
the  hand  remained  for  the  most  part  livid  and  cold,  and  the  radial 
artery  did  not  pulsate.  Seventy  leeches  were  applied  to  the  forearm, 
and  the  local  application  was  continued."  On  the  second  day  after 
admission  thirty  more  leeches  were  applied.  On  the  fourth  day  the 
hand  looked  a  little  belter,  so  as  to  "encourage  some  hope  of  its  being 
saved;  but  this  was  again  blighted  on  the  sixth  day,  by  the  entire  loss 
of  heat  and  sensibility  in  the  part  and  increased  pain  and  swelling  in 
the  forearm,  to  which  the  gangrene  subsequently  extended.  On  the 
twelfth  day  amputation  was  performed  at  the  elbow  Joint;  but  the 
patient  did  not  survive  the  operation  more  than  ten  daj^s,  the  immedi- 
ate cause  of  death  being  acute  pleuri.^y.  There  was  a  considerable 
quantity  of  purulent  serosity  poured  out  on  the  right  side  of  the  chest ; 
and  abscesses  were  found  in  the  lungs  and  liver.  On  examining  the 
arm,  there  was  found  to  be  a  simple  fracture  of  the  radius  about  its 
centre. 

''The  above  case  presents  a  painful  illustration  of  the  neglect  to 
which  I  have  alluded.  In  nearly  every  instance  the  swelling  of  the 
limb  requires  that  careful  attention  should  be  paid  to  the  bandage  or 
straps,  by  which  the  apparatus  is  confined.  Similar  accidents  are 
likely  to  result  from  the  employment  of  an  immovable  apparatus^  of 
which  an  example  occurred  in  the  practice  of  M.  Thierry,  one  of  my 
pupils.  He  was  summoned  to  visit  a  young  girl,  on  whom  such  an 
apparatus  had  been  applied  for  supposed  fracture  of  the  radius. 
After  suffering  excruciating  torment,  the  forearm  mortified,  and  am- 
putation was  the  only  resource;  oti  examining  the  limb  no  trace  of 
fracture  could  be  discovered.  Had  a  simple  apparatus  been  here  em- 
ployed, and  properly  watched,  this  patient^s  limb  would  not  have  been 
,  sacrificed/^^ 

Hobert  Smith  mentions,  also,  the  case  of  a  boy,  8et.  18,  who  had  a 
fracture  of  the  lower  extremity  of  the  radius,  through  the  line  of  the 
junction  of  the  epiphysis  with  the  diaphysis,  caused  by  being  thrown 
from  a  horne.     A  surgeon  applied,  within  an  hour,  a  narrow  roller 

*  DupujtreD,  Injaries  and  OiseaBes  of  Bonea,  Sjd,  ed.p  London,  1847,  pp.  U5-7. 
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tightly  around  the  wrist.  On  the  following  day  tbe  limb  was  in- 
tensely painful,  cold  and  discolored ;  still  the  roller  was  not  removed, 
nor  even  slackened*  On  tbe  fourth  day  he  was  admitted  into  the 
Richmond  Jlospita!,  when  the  gangrene  had  reached  the  forearm* 
Spontaneous  separation  of  the  soft  parts  finally  occurred,  and  the 
bones  were  sawn  through  twenty-four  days  after  the  fracture  was 
produced,  from  which  time  '*  everything  pnxjeeded  favorably,"* 

Nov.  21,  1851,  a  boy,  ten  years  old,  living  in  the  town  of  Andover, 
Mass.,  had  hia  left  hand  drawn  into  tbe  ptckcr  of  a  woollen  mill,  pro-  i 
docing  several  severe  wounds  of  the  hand  and  a  fracture  of  the  radius 
near  its  middle.     One  of  tbe  wounds  was  situated  directly  over  the 
point  of  fracture,  but  whether  it  communicated  with  the  bone  or  not 
was  not  ascertained.     A  surgeon  was  called,  who  closed  the  wounds^  I 
covered  the  forearm  with  a  bandage  from  the  hand  to  above  the  elbow,  1 
and  applied  compresses  and  splints.     This  lad  made  no  complaint,  hi^J 
appetite  remaining  good  and  his  sleep  continuing  undisturbed,  until 
the  third  day,  when  he  began  to  speak  of  a  pain  in  his  shoulder;  oa ; 
the  same  day  also  it  was  noticed  that  his  hand  was  rather  inseosible  to 
the  prick  of  a  pin.     Early  on  the  morning  of  the  fourth  day  his  sur- 
geon being  summoned,  found  him  suffering  more  pain  and  quite  rest-  \ 
less;  and  on  removing  the  dressings,  the  arm  was  discovered  to  ba  i 
insensible  and  actually  mortified  from  the  shoulder  downwards. 

Opiates  and  cordials  were  immediately  given  to  sustain  the  patieu^  | 
and  fomentations  ordered. 

On  the  sixth  day  a  line  of  demarcation  commenced  across  the  shoul- 
der, and  on  the  twenty-first  day,  the  father  himself  removed  the  arm 
from  the  body  by  merely  separating  the  dead  tissues  with  a  feather. 
Subsequently  a  surgeon  found  the  head  of  the  humerus  remaining  iaj 
the  socket,  and  removed  it,  the  epiphysis  having  become  separated 
from  the  diaphysis.     The  boy  now  rapidly  got  well. 

In  the  year  185S,  this  case  became  the  subject  of  a  legal  investiga- 
tion, in  the  course  of  which  Dr.  Pilsbury,  of  Lowell,  Mass..  declared 
that  in  his  opinion  this  unfortunate  result  bad  been  caused  by  too 
tight  bandaging,  and  by  neglecting  to  examine  the  arm  during  four 
days. 

On  tbe  other  band,  Drs.  Hayward,  Bigelow,  Townsend,  and  Ains- 
worth,  of  Boston,  with  Kimball,  of  Lowell,  Dra.  Loring,  and  Pierce, 
of  Salem,  believed  that  the  death  of  tbe  limb  was  due  to  some  injury 
done  to  the  artery  near  the  shoulder-joint;  and  in  no  other  way  could 
they  explain  the  total  absence  of  pain  during  tbe  first  two  days;  nor 
could  they  regard  this  condition  as  consistent  with  the  supposition 
that  the  bandage  occasioned  the  death  of  the  limb.^ 

I  cannot  but  thiuk,  however,  that  these  gentlemen  were  mistaken, 
and  that  the  gangrene  was  alone  due  to  the  bandages.  In  a  similar 
case  which  came  under  my  own  observation,  and  in  which  both  the 
radius  and  ulna  were  broken,  the  roller  extended  no  higher  than  just 
above  the  elbow,  and  the  patient  complained  of  no  pain  until  the 

•  R.  Smith,  Treatise  on  Fractur&a,  Ao.,  Dublin,  1854,  p.  170* 
'  Boat»  Mud.  and  Surg.  Joaru.,  vol.  xlviii.  p.  281. 
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tandages  were  unloosed,  yet  the  arm  separated  at  tlie  slionlder- joint, 
I  shall  refer  again  to  this  example  in  the  chapter  on  fractures  of  the 
radius  and  ulna;  and  I  shall  take  occasion  then  also  to  speak  more 
fullj  of  the  causes  of  these  terrible  accidents, 

Norris  mentions  another  case  of  compound  fracture  of  the  lower 
end  of  the  radius  which  came  under  his  notice  at  the  Pennsylvania 
Hospital  in  August,  1837,  the  arm  having  been  dressed  by  a  surcreoti 
within  half  an  hour  after  the  accident,  with  bandages  and  splints. 
When  these  bandages  were  removed  at  the  hospital,  on  the  fifth  day, 
"the  soft  parts  around  the  fracture  were  found  to  have  slonghed,  an 
abscess  extended  up  to  the  elbowjoint,  and  sloughs  existed  over  the 
condyle.  Severe  constitutional  symptoms  arose,  making  amputation 
of  the  arm  necessary."' 

A  lady,  a^t.  50,  was  also  seen  by  Thierry,  who,  having  broken  the 
radius  near  its  lower  end,  lost  her  fingers  by  the  sloughing  consequent 
upon  a  tight  bandage,' 

A  woman  was  admitted  into  one  of  Dr.  Wood^s  wards  in  the  Belle* 
vue  Hospital  about  the  first  of  Feb'y,  1S63,  who  had  fallou  upon  her 
band  a  few  days  before  and  broken  the  radius  just  above  the  wrist. 
Her  arm  was  dressed  with  splints  and  bandages  at  one  of  the  dis- 
pensaries in  this  city.  Gangrene  ensued,  and  when  I  saw  her  on  the 
8th  of  Feb^y  the  death  had  extended  to  the  middle  of  the  forearm ; 
the  dead  tissues  being  dry  and   black.     Dr.  Wood  amputated  the 

karra»  but  she  died. 

The  remarks  which  have  now  been  made  in  relation  to  the  treatment 
of  Colles-  fracture,  are  applicable,  %vitli  only  such  slight  modifications 
as  would  naturally  be  suggested,  to  fractures  of  the  lower  end  of  the 
radius  commencing  upon  tlie  radial  side  of  the  bone  and  extending 

f-obliquely  downwards  into  the  joint;  and  it  is  to  this  form  of  fracture 

-especially,  that  the  pistol-shaped  splint  must  be  found  applicable.  If 
the  fracture  actually  extends  into  the  joint,  it  must  not  be  forgotten 
that,  in  order  to  the  prevention  of  anchylosis^  the  wrist  should  be 
early  subjected  to  passive  motion. 

The  following  example  of  a  compound,  comminuted  fracture  of  the 
radius,  may  serve  to  illustrate  the  value  of  a  somewhat  novel  mode 
of  treatment  under  certain  circumstances : — 

William  Croak,  of  Buffalo,  aBt.  30.  Jan.  29,  1856,  a  large  piece  of 
iron  casting  fell  upon  his  arm,  crnshing  and  lacerating  the  wrist,  and 
comminuting  the  lower  part  of  the  radius;  he  was  immediately  taken 
to  the  Hospital  of  the  Sisters  of  Charity.  I  f^jund  the  whole  of  the 
soft  parts  torn  away  in  front  of  the  joint,  and  the  fragments  of  the 
radius  projected  into  the  flesh  in  every  direction.  The  hope  of  saving 
the  hand  seemed  to  be  scarcely  sufficient  to  warrant  the  attempt;  at 

.  least  by  the  ordinary  mode  of  procedure.  I,  however,  stated  to  the 
gentlemen  present,  among  whom  were  Dr.  Hochester,  my  colleague, 
and  the  house  surgeon,  Dr.  Lemon,  that  1  believed  it  could  bo  saved 
if^  having  removed  the  fragments  of  the  radius,  wo  practised  resection 

'  NorriB,  note  to  Liston'a  Surgery,  p.  54. 

«  Amen  Jourii.  Med,  Sci.,  vol.  xxv,  p,  461,  from  L*KxpMenoe  for  1838. 
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of  the  lower  end  of  the  ulna,  and  allowed  the  muscles  to  become  com- 
pletely relaxed.  Accordingly,  after  placing  my  patient  under  the 
influence  of  chloroform,  I  enlarged  the  wounds  so  as  to  enable  me  to 
remove  six  or  seven  fragments  of  the  radius,  leaving  others  which 
were  broken  off  but  not  much  displaced,  I  then  removed  with  the 
saw  one  inch  aad  a  half  of  the  lower  end  of  the  ulna.  The  band  was 
immediately  drawn  up  by  the  contraction  of  the  remaining  muscles, 
but  their  tension  was  completely  relieved. 

The  wounds  were  closed  and  dressed  lightly,  and  the  whole  limb 
was  placed  on  a  broad  and  well-padded  splint  covered  with  oiled  cloth. 
The  hand,  which  was  yery  pale  and  exsanguine,  was  covered  with 
warm  cotton  batting: 

Tlie  subsequent  treatment  was  changed  from  time  to  time  to  suit 
the  indications;  but  his  recovery  was  rapid  and  complete,  nor  was 
there  at  any  time  excessive  inflammation  in  any  part  of  the  limb. 

I  have  seen  this  man  frequeutly  since  he  left  the  hospital,  and  while  J 
ho  has  recovered  only  a  little  motion  in  the  wrist  joint,  his  hand  and  < 
fingers  are  nearly  as  useful  as  before  the  accident.    He  ia  I 
able  to  perform  all  ordinary  kinds  of  labor  with  almost  as  ^ 
much  ease  as  most  other  men ;  and  what  is  always  grati- 
fying to  the  humane  surgeon,  he  does  not  fiiil  to  appre- 
ciiite  fully  the  service  which  has  been  conferred  upon  him 
by  the  preservation  of  his  somevvbat  mutilated  hand. 

I  huvo  recently  adopteil  the  same  treatment  with  equal 
success  in  a  case  of  gunshot  wound  of  the  lower  end  of  ' 
the  radius. 

Epiphyseal  Separations, — This  bone  is  formed  from 
three  centres,  namely,  one  for  the  shaft  and  one  for  either 
extremity.  The  shaft  is  ossified  at  birth.  About  the  end 
of  tlie  second  year  ossifieation  commences  in  the  lower 
epiphysis,  and  it  becomes  united  to  the  shall  at  alx)ut  the 
twentieth  year.  The  same  process  commences  in  the 
upper  epiphysis  at  about  the  fifth  year,  and  is  completed 
by  consolidation  with  the  shaft  at  the  age  of  puberty, 

I  have  met  with  no  recorded  examples  of  separation  of 
the  upper  epiphysis,  and  the  examples  of  separation  of 
the  lower  epiphysis  have  seldum  been  clearly  made  out. 
I  have  already  mentioned  one  as  having  been  reported  by 
Robert  Smith.  He  speaks  also  of  other  ca.^s  occurring 
in  conjunction  with  a  separation  of  the  lower  end  of  the 
nlua,  and  which  is  very  liable  to  be  mistaken  for  a  dis- 
location.^ 

The  treatment  of  this  accident  will  nnt  require  any 
special  consideration,  since  it  will  not  differ  essentially  from  the  treat- ' 
mcnt  required  in  a  fracture  occurring  at  the  same  point* 


/ 


Robert  Smiib^  op.  cit.,  p.  161. 
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FRACTURES   OF   THE   ULNA. 


Fig.  89. 


§  L  Shaft  of  the  Ulna. 

Cames.— The  shaft  of  the  ulna  is  generally  broken  by  a  direct  blow, 
I  have  never  seen  an  exception  to  this  role;  but  Voisin  ha.s  related  in 
the  Gazette  MfjUcale  for  1833,  a  single  exception  in  which  it  was  said 
to  have  been  broken  by  a  fall  upon  the  palm  of  the  hand.  Malgaigne 
thinks  it  is  raost  often  broken  when  one  seeks  to  ward  oflf  a  blow  with 
the  arm;  but  it  has  happened  moat  often  to  me  to  see  it  broken  by  a 
fid  I  upon  the  side  of  the  arm.- 

Point  of  Fracture,  Direction  of  Displacement,  Jtc. — Tn  an  analysis 
of  thirty-three  cases,  I  find  the  shaft  has  been  broken  eleven  times  in 
its  upper  third,  twelve  times  in  its  middle  third,  and  ten 
tinies  in  its  lower  third.  All  purtions  seem,  therefore, 
to  be  about  equally  liable  to  fracture.  I  think,  also,  the 
fractures  have  generally  been  oblique. 

Contrary  to  what  has  been  observed  by  other  writers, 
I  have  noticed  that  no  law  prevailed  as  to  the  direction 
in  which  the  fragments  have  become  displaced ;  tlie 
broken  ends  being  found  directed  forwards,  backwardi^, 
inwards,  or  outwardsr  according  to  the  direction  of  the 
blow  which  has  occasioned  the  fracture;  and  this  is  in 
accordance  with  the  general  rule  in  other  fractures 
occasioned  by  direct  blows.  No  doubt,  however,  other 
things  being  equal,  the  tendency  of  the  lower  fragment 
would  be  toward  the  interosseous  space,  in  consequence 
of  the  action  of  the  pronator  quadratns  in  this  direction, 
while  the  upper  fragment,  owing  to  its  broad  and  firm 
articulation  at  the  elbow-joint,  can  only  be  displaced 
forwards  or  backwards,  at  least  to  any  great  extent. 

Com  plica  tif  ins. — In  no  case  of  the  shaft  of  a  long  hone 
iave  I  found  serious  complications  more  frequent  than 
in  fractures  of  the  shaft  of  the  ulna.  Four  have  been 
compound;  eleven  complicated  with  a  forward,  or  for- 
ward and  outward  dislocotion  of  the  head  of  the  radius; 
one  with  a  partial  dislocation  of  the  lower  end  of  the 
radius  backwards,  and  one  with  a  dislocation  of  both 
radius  and  ulna  backwards  at  the  clbowjoint.  It  will  be  seen,  there- 
fore, that  sixteen,  or  nearly  one-half  of  the  whole  number,  have  been 
seriously  complicated. 

Symptfims. — Occasionally  this  fracture  is  found  to  exist  without 
sensible  displacement,     In  such  cases  the  diagnosis  is  sometimes  diffi- 
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cult,  and  can  only  be  determined  by  the  crepitus  and  rnoM't^ 
however,  the  ulna  is  firmly  seized  above  and  below  the  pn 
has  suffered  contusion,  and  pressed  in  opposite  direction^  lii 
will  generally  be  sufficiently  manifest,  and  will  render  the  'i.. 
certain. 

But  in  cases  where  there  is  considerable  displacemenl,  ibe 
surface  of  the  bone  is  so  superficial  as  to  enable  us  to  detect  r 
tions  with  the  eye  alone,  or,  w^hen  swelling  has  already  oocurrni,  »rj 
the  fingers  carried  firmly  and  slowly  along  this  mfirgin. 

If  the  head  of  the  radius  is  dislocated  also,  the  displacemfr^'  i 
broken  ends  of  the  ulna  must  always  be  considerable,  anii  i 
sequent  deformity  palpable,     I  have  known  one  instance.  b'>^;  ^- 
in  which  a  surgeon  living  in  the  neighboring   Province  <-  ^     ' 
Canada,  recognized  and  reduced  a  dislocation  of  the  radio? 
backwards,  but  did  not  detect  a  fracture  of  the  ulna  two  m'' 
its  lower  end.     Six  months  af\cr,  in  the  month  of  March, 
patient  called  upon  nie  with  a  marked  deformity  near  ih^ 
casioned  by  the  backward  projection  of  the  broken  ulna,  ;^ 
complete  loss  of  the  power  of  supination.     It  will  not  surpn 
this  fracture  was  overlooked  when  we  learn  that  the  man  U^  '— 
fifty -five  feet 

Prognosis. — In  simple  fractures  the  prognosis  is  - 
since  no  overlapping  can  occur,  and  the  lateral  di  , 
usually  sufficient   to   produce  a  marked   deformity,  or  lo 
materially  with  the  functions  of  the  arm  ;  yet  it  is  not  unli^^ 
find  the  fragments  inclining  slightly  forwards  or  backwards,  ift'* 
or  outwards.     If  the  fragments  fall  toward  the  radius,  I  bav  "  "^ 
in  three  or  four  instances  a  slight  projection  of  the  lower  t^ 
loid  process  of  the  ulna  to  the  ulnar  side;  but  not  interferiag  w*^I 
degree  with  the  motions  of  the  wrist-joint  i 

I  have  seen  the  radius  left  unreduced  seven  times  after  a  fraciuwfl^ 
the  ulna,  and  in  each  example  the  forearm  was  shortened,    Aboj^*^ 
17^  w^as  struck  by  a  locomotive,  and  severely  injured  in  various  ptf* 
of  hia  body,  Jans  6,  1855.     I  saw  him  with  two  very  intell^ 
try  practitioners,  a  few  hours  after  the  accident.     The  wlv 
was  then  greatly  swollen.    Crepitus  was  distinct,  and  we  c. 
nized  the  fracture  of  the  ulna  about  three  inches  below  its  ^^^  j 
with  w^hich  an  open  wound  was  in  direct  communication.    We^ 
pected,  also,  a  dislocation  of  the  head  of  the  radius  forwards,  but  4*^ 
could  not  make  ourselves  certain,  and  finding  that  theanmif^^ 
such  a  condition  as  to  preclude  any  further  manipulation  vf\w^ 
greatly  diminishing  the  chance  of  saving  the  limb,  we  made  noatt^? 
at  reduction,  but  laid  tho  arm  upon  a  pillow  and  directed  coolt***' 
lotions. 

At  no  subsequent  period,  in  the  opinion  of  the  medical  gentlcnil 
who  was  left  in  charge,  did  a  favorable  opportunity  occur  to  re^^ 
the  radius;  and  at  the  end  of  two  months  I  found  the  ulna  uoi* 
whh  the  fraLfmcnts  iann  forwarri-^  rrnd  outwards  toward  the  ra<li' 
while  the  head  of  the  radius  lay  in  front  of  the  humerus.  The  foreif 
was  shortened  three-quarters  of  an  inch,     Ue  could  flex  his  arm  fre< 
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>  a  right  angle  and  a  little  beyond;  and  be  could  straighten  it  per- 
fectly. Hurid  slightly  proitated,  with  partial  loss  of  supination.  Whole 
arm  nearly  as  strong  and  as  nsefnl  as  before  the  accident. 

The  second  case  occurred  in  the  person  of  a  roan  let.  26,  residing 
about  twenty  miles  from  town,  and  was  occasioned  by  the  kick  of  a 
horse.  This  was  also  a  compound  fracture.  It  does  not  appear  that 
his  surgeon  discovered  the  dislociition  of  the  radius,  but  supposed  that 
it  was  a  fracture  of  b<:)th  bones.  On  the  ninth  day  tlie  patient  became 
dissatisfied  and  dismissed  iiis  surgeon,  but  employed  no  other 

Oct.  1, 184H,  eleven  weeks  after  the  accident,  he  called  upon  me.  I 
found  the  ulna  united  with  a  manifest  displacement,  hut  I  could  not 
discover  that  there  had  been  any  fracture  of  the  radius.  The  head 
of  the  radius  was  in  front  of  the  external  condyle,  and  a  depression 
existe<l  where  it  formerly  articulated.  When  the  arm  was  flexed,  the 
head  did  not  strike  the  humerus  so  as  to  arrest  the  flexion,  but  it 
glided  upwards  and  outwards  along  the  inclined  base  of  the  external 
condyle.  He  had  already  begun  to  use  his  arm  considerably  in  labor. 
The  forearm  was  sliortened  one  inch. 

I  found  the  ulna  much  bent  forwards  a  little  below  its  middle,  the 
head  of  the  radius  displaced  forwards,  and  the  forearm  shortened  one 
inch. 

Three  times  I  have  noticed  after  the  lapse  of  several  years  that  the 
forearm  could  not  he  perfectly  supinated ;  but  pronation  was  never 
permanently  impaired.  I  think,  also,  that  the  motions  of  flexion  and 
extension  have  always,  except  where  the  radius  has  remained  dislo- 
cated, been  completely  restored  soon  after  the  splints  were  removed ; 
and  even  in  these  latter  cases,  it  is  only  extreme  flexion  which  haa 
been  hindered, 

TrfatmenL — In  simple  fracture  we  must  look  carefully  to  the  lateral 
deviation  of  the  fragments,  and  if  they  are  found  to  he  salient  forwards 
or  backwards,  pressure  made  directly  upon  or  near  their  extremities, 
restores  them  to  place,  but  it  often  requires  considerable  force  to  ac- 
complish this.  A  gentleman  fell  and  broke  the  right  ulna  near  its 
middle.  lie  came  immediately  to  me,  and  I  foond  the  fragments  dis- 
placed backwards.  Pressing  strongly  with  my  fingers,  they  sprung 
Ibrwards  with  a  distinct  crepitus,  and  I  thought  they  were  now  in 
exact  line.  A  broad  and  welhpadded  splint  was  applied  to  the  fore- 
arm, and  I  took  especial  pains  with  compresses  nicely  adjusted,  from 
day  to  day,  to  keep  everything  in  place.  The  arm  was  placed  in  a 
sling.  Eight  months  after  the  accident  this  gentleman  died  of  cholera, 
and  I  was  permitted  to  dissect  the  arm.  I  found  the  fragments  well 
united,  but  with  a  very  palpable  projection  of  the  fragments  back- 
wards, in  the  direction  in  which  they  were  at  first. 

If  the  displacement  is  in  the  direction  of  the  radius,  it  is  more  diffi- 
cult to  overcome,  but  its  necessity  is  much  more  urgent,  since  if  the 
fragments  fali  completely  against  the  radius,  a  bony  union  may  take 
place,  occasioning  a  complete  loss  of  the  power  of  pronation  and  of 
supination. 

While  moderate  extension  is  being  made,  and  the  hand  is  well 
supinated,  the  fingers  of  the  surgeon  should  be  pressed  firmly,  and  in 
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spite  sometimes  of  the  complaiDts  of  the  patient,  between  the  radius 
and  ulna,  and  the  fragmetitsof  the  broken  ulna  fairly  pushed  out  frum 
the  radiua» 

The  forearm  may  now  be  laid  in  the  usual  position  against  the  front 
of  the  chest,  midWay  between  sopinatiou  and  pronation,  and  the  same 
splints  applied  and  in  the  manner  which  we  shall  hereafter  describe 
for  fractures  of  the  shaft  of  both  bones* 

We  ought,  however,  especially  to  bear  in  mind  the  danger  of  thrust- 
ing the  fragments  against  the  radius,  by  allowing  the  sling  or  the 
bandage  to  rest  against  the  middle  of  the  ulnar  side  of  the  bone.  To 
prevent  this,  the  sling  ought  to  support  the  arm  by  passing  only  under 
the  hand  and  wrist,  or  the  forearm  muy  be  laid  in  a  firm  gutter  which 
will  touch  the  forearm  only  at  the  elbuw  and  wrist,  or  it  mny  be  laid 
upon  its  back  as  suggested  and  practised  by  Fleury,  who,  according 
to  Malgaigne,  had  a  case  which  had  been  treated  in  the  position  of 
semi-pronation,  and  which  remained  not  only  displaced  but  refused  to 
unite;  but  when  the  arm  was  supinated,  the  fragments  came  at  once 
into  contact  and  bony  union  speedily  took  place.  This  position  may 
be  adopted  whenever  it  is  found  to  be  practicable;  but  the  position  of 
demi- pro  nation  is  generally  much  more  comfortable  to  the  patient,  at 
least  when  the  forearm  is  laid  across  the  chest,  and  very  few  patients 
will  submit  to  a  position  of  complete  supination. 

In  fractures  accompanied  with  dislocation  of  the  head  of  the  radiua 
forwards  or  backwards,  nothing  should  prevent  the  immediate  reduc- 
tion of  the  dislocation  but  a  demonstration  of  its  impossibility,  or  a 
condition  of  the  limb  which  would  render  manipulation  hazardous. 
It  can  be  reduced,  generally,  by  pushing  forcibly  upon  the  bead  of  the 
bone  in  the  direction  of  the  socket,  while  the  arm  is  moderately  flexed 
su  as  to  relax  the  biceps,  and  while  extension  is  being  made  at  the 
forearm  by  an  assistant.  In  makijig  the  counter-extension,  care  should 
be  taken  to  seize  the  lower  end  of  the  humerus  by  the  condyles,  rather 
than  by  its  anterior  aspect,  by  which  precaution  we  shall  avoid  press- 
ing upon  and  rendering  tense  tlie  tendon  of  the  biceps. 

July  29,  1845,  a  lad,  sou  9,  fell  from  his  bed,  breaking  the  ulna 
and  dislocating  the  head  of  the  radius.  Dr.  Austin  Flint  was  called 
on  the  following  morning,  and  at  his  request  I  was  invited  to  see  the 
patient  with  him.  We  found  the  ulna  broken  obliquely  near  its  mid- 
dle, and  the  bead  of  the  radius  dislocated  forwards*  While  Dr.  Flint 
seized  the  elbow  in  front  of  the  condyles,  I  made  extension  from  the 
hand,  the  f«jrearm  being  slightly  flexed  upon  the  arm,  and  at  the  same 
monieut  I  pushed  forcibly  the  head  of  the  radius  back  to  its  socket. 
The  reduction  was  accomplished  easily  and  completely. 

We  then  dressed  the  arm  with  Rosens  angular  sp>lint,  constructed 
with  a  joint  opposite  the  elbow.  This  was  laid  upon  the  palmar  sur- 
face, and  the  whole  was  nicely  padded,  especially  in  front  of  the  head 
of  the  radius.  In  two  weeks  pasteboard  was  substituted  for  the  angu- 
lar splint.  At  the  end  of  six  weeks  I  was  permitted  to  examine  the 
arm  and  found  the  bead  of  the  radius  perfectly  in  place,  but  the  points 
of  fracture  slightly  salient.  All  of  the  motions  of  the  arm  were  fully 
restored. 
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JoTie  2,  1845.  C.  C,  aet  9,  fell  upon  Ins  arm,  breaking  the  ulna 
obliquely  near  its  middle,  and  dislocating  the  heud  of  the  radius  ihr- 
ward3.  Dr.  J.  P.  White  being  called,  requested  me  to  visit  the  patient 
also  with  him.  We  fonnd  one  of  the  broken  fragments  protruding 
through  the  skin,  on  the  inside  of  the  arm. 

With  great  ease,  and  by  simply  pressing  with  considerable  force 
upon  the  head  of  the  radius,  it  was  made  to  slide  into  its  socket  The 
case  was  left  in  charge  of  I>r  White, 

Five  weeks  aftefj  I  found  all  of  the  motions  of  the  forearm  com- 
pletely restored,  except  that  he  could  not  extend  it  perfeetly.  The 
head  of  the  radius  was  also  a  little  more  prominent  in  front  than  in 
the  opposite  arm. 

Four  or  five  years  afterwards,  the  projection  of  the  head  of  the 
radius  had  disappeared,  and  the  funetiotis  of  the  arm  were  perfect. 

The  following  example  of  compound  and  comTninuted  fracture  of 
the  ulna  will  illustrate  how  much  may  be  accomplislied  by  conserva- 
tive surgery: — 

A  German  lad,  a?t,  10,  was  run  over  by  a  railroad  car,  Sj*pt  4,  1857. 
I>rs.  C.  F.  Gay  and  Austin  Flint,  Jr.,  were  summoned  immediately; 
but  the  limb  presented  such  a  discouraging  appearance  as  iodaced 
them  to  send  for  me  also. 

We  found  the  ulna  very  much  broken  near  its  lower  end,  and  about 
two  inches  of  it  entirely  gone.  The  radius  was  sound.  The  skin  and 
muscles  were  extensively  lacerated  and  torn  off  in  shreds. 

After  a  careful  examination,  finding  that  the  radial  and  ulnar  arte- 
ries continued  to  pulsate,  we  agreed  to  attempt  Uy  save  the  limb.  It 
was  accordingly  kid  upon  a  board  covered  with  a  soft  and  nicely 
adjusted  cushion  ;  such  vessels  as  were  bleeding  were  tied;  the  skin 
was  loosely  stitched  together,  and  the  whole  covered  with  a  cotton 
eloth  smeared  with  simple  cerate.  Cool  water  dressings  were  directed, 
and  the  boy  was  left  in  charge  of  Drs.  Gay  and  Flint.  The  skin  sub- 
fiequcQtly  sloughed  extensively,  and  also  more  or  less  of  the  muscular 
tissue;  but  on  the  1st  of  May,  1858,  about  eight  months  from  the 
time  of  the  accident,  it  liad  nearly  or  quite  closed  over,  and  altliough 
his  arm  was  very  much  deformed  and  maimed,  it  was  still  very  ase- 
fal;  indeed,  to  one  who  must  earn  his  living  by  his  hands  alone,  its 
iralue  is  beyond  estimate. 


§  2.  CoRONOiD  Prockss  op  the  Ulna. 

Dissections  have  established  the  possibility  of  this  fracture  as  a 
simple  accident  in  the  living  subject;  but  I  have  not  myself  seen  any 
example  of  which  I  can  speak  positively.  In  the  two  following  cases, 
the  existence  of  such  a  fracture  was  at  first  suj^peeted,  but  I  have  now 
very  little  doubt  but  that  my  diagnosis  was  incorrect.  I  shall  relate 
them,  however,  as  examples  of  those  accidents  which  are  likely  to  be 
mistaken  for  fracture  oT  this  process, 

A  laboring  man,  aged  about  twenty^five  years,  had  been  seen  and 
treated  by  another  surgeoUi  for  what  was  supposed  to  be  a  simple 
20 
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dislocation  of  tlie  radius  and  ulna  backwards.  The  surgeon  thoi 
he  bad  reduced  tlie  dislocation  very  soon  after  the  accideoW  Oo 
following  day  he  found  the  dislocation  reproduced,  and  be  reqa 
me  to  see  the  patient  with  him.  The  arm  was  then  much 
but  the  character  of  the  dislocation  was  apparent.  By  model 
tension,  applied  while  the  arm  was  slightly  flexed,  and  continoi 
a  few  seconds,  reduction  was  again  effected;  the  bones  rettirDinj 
their  places  with  a  distinct  sensation;  but  on  releasing  the  arm  ibedi* 
location  was  immediately  reproduced.  These  attempts  to  reduce iw 
retain  in  place  the  dislocated  bones  were  repeated  several  dmes  dii7U| 

Fig.  90. 


FractJire  ot  (be  coroniiid  itrocosa. 

this  day,  and  on  subsequent  days,  but  to  no  purpose,  aud  the  pitkl' 
was  dismissed  after  about  two  weeks  with  the  bones  unreduced. 

The  impossibility  of  retaining  the  bones  in  place,  and  the  eii^teftrt 
of  an  occasional  crepitus  during  the  manipulation,  inclined  mewl«^ 
lieve  at  the  time  that  the  dislocation  was  accompanied  with  affiOW 
of  the  coroDoid  process. 

Another  similar  case  has  since  presented  itself  in  a  cbild  niue  jw^ 
old,  and  in  which  the  subsequent  examinations  not  only  denionstriWfl 
the  non-existence  of  a  fracture,  but  also  rendered  doubtful  the  juitM* 
of  the  conclusions  which  I  had  drawn  in  the  case  just  related. 

This  lad  fell,  Nov.  4,  1855,  and  his  parents  immediately  bn 
him  to  me ;  but  as  he  lived  many  miles  from  town,  I  did  not  se* 
until  eighteen  hours  after  the  injury  was  received.     I  found  iheini^ 
much  swollen,  slightly  flexed  and  pronated.    Flexion  and  extci 
the  arm  were  very  painful;  the  pain  being  referred  chiefly  to  tbe 
of  the  joint,  near  the  situation  of  the  coronoid  process;  and  at  to 
point  also  there  was  a  discoloration  of  the  size  of  a  twenty«fiTC  ee* 
piece.     Flexing  the  forearm  moderately  upon  the  arm  and  flwho? 
extension,  the  bones  came  readily  into  place,  but  without  sei 
any  kind,  either  a  snap  or  a  crepitus.     That  the  bones  haii 
fiumed  their  position,  however,  I  made  certain  by  a  very  carefale: 
nation  with  the  hand  and  by  measurement;  yet  they  would  not 
in   place  one  moment  when   the  extension  was   discon tinned. 
reduction  was   made  several   times,  and   constantly  with   *' 
result.    We  then  applied  a  right-angled  splint  to  the  arm,  ha 
reduced  the  bones,  and  thus  were  able  to  retain  them  in  po- 
believed  that  the  coronoid  process  was  broken,  and  so  infoi: -- 
surgeon  to  whose  care  the  boy  was  returned. 

Five  months  after,  he  was  brought  again  to  me,  and  I  then  fotiw 
that  the  radius  and  ulna  had  been  kept  in  place;  the  motions  of  ^^ 
joint  were  perfect,  and  if  the  coronoid  process  had  ever  been  hn)Vcn«t 
was  now  again  in  its  natural  position,  and  with  every  structure  abou^'^ 
in  a  condition  as  complete  as  it  was  before  the  accident.    For  mj^ 
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I  tlo  not  believe  that  so  perfect  a  union  of  tliis  process  can  tappen — at 
least  in  a  case  where,  as  must  have  been  the  fact  in  this  example,  the 
separation  and  displacement  of  the  process  are  such  that  it  no  longer 
ofiers  an  obstacle  to  the  dislocation  of  the  nlna  backwards  and  upwards, 

Malgaigoe  thinks  that  the  fracture  is  more  frequent  than  the  small 
number  of  reported  examples  would  lead  us  to  suppose,  especially 
because  he  has  noticed  how  often  the  summit  of  the  process  is  broken 
oft^  when  dislocation  of  the  radius  and  ulna  backwards  is  produced 
artificially  on  the  dead  subject.  In  three  or  four  cases,  also,  of  dis- 
locations of  these  bones  backwards  and  inwards,  which  had  come 
under  his  notice,  he  was  unable  to  feel  this  process,  and  he  therefore 
thought  it  probable  that  it  was  broken  off  Other  surgeoDs  have 
thought,  also,  that  it  was  a  not  infrequent  accident;  and  they  have 
constantly  made  use  of  this  supposition  to  explain  those  cases  in 
which,  the  radius  and  ulna  having  been  dislocated  backwards,  would 
not  afterward  remain  in  place  when  well  reduced.  Fergnsson  has 
indeed  made  the  extraordinary  statement  in  relation  to  dislocations  of 
the  radius  and  ulna  backwards  generally,  that  in  these  cases  "the- 
coronoid  process  will  probably  be  broken." 

But,  in  my  opinion,  these  fractures  are  exceedingly  rare;  and  I  think 
the^e  gentlemen  need  to  have  furnished  some  more  conclusive  evi- 
dence of  the  correctness  of  their  opinions,  tlum  can  be  found  in  tlieir 
writings,  or  in  the  writings  of  any  other  surgeons  which  I  have  seen. 

Malgaigne  mentions  three  reported  examples,  namely;  one  pub- 
lished by  Combes  Brassard,  an  Italian  surgeon,  in  181 1»  which  Brns- 
sard  saw  only  after  a  lapse  of  three  months;  one  seen  by  Pcnueck,  aod 
published  in  the  Lanctt  in  1828,  the  patient  then  being  sixty  years 
old  and  the  accident  having  occurred  while  he  was  a  young  man ;  the 
third  was  seen  by  Sir  Astley  Cooper,  several  months  aCter  the  accident, 
and  is  reported  by  himself  in  his  excellent  treatise  on  Fractures  and 
Dislocations.  Says  Mr.  Cooper :  "  It  was  thought,  at  the  consultation 
which  was  held  about  him  in  London,  that  the  coronoid  process  was 
detached  from  the  ulna.'^  This  was  the  only  living  example  seen  by 
Mr.  Cooper  in  his  long  and  immensely  varied  surgical  practice;  and 
even  here  we  cannot  fail  to  notice  the  apparent  reserve  with  which  he 
expresses  his  opinion — "It  was  thought  at  the  consultation/' 

To  these  examples  our  own  researches  have  added  a  few  others. 

Dorsey  says  that  Dr.  Physick  once  saw  a  fracture  of  the  coronoid 
process.  The  symptoms  resembled  a  luxation  of  the  forearm  back- 
wards, "  except  that  when  the  reduction  was  effected,  the  dislucation 
was  repeated,  and  by  careful  examination,  crepitation  was  discovered. 
The  forearm  was  kept  flexed  at  a  right  angle  with  the  humerus.  The 
t«5ndency  of  the  brachieus  internus  to  draw  up  the  superior  fragment 
was  counteracted  in  some  measure  by  the  pressure  of  the  roller  above 
the  elbow.  A  perfect  cure  was  readily  obtained,'*^  In  1830,  Dr.  Wm. 
M.  Fahnestock  reported  a  case  occurrinfr  in  a  boy,  who,  having  fallen 
from  a  haymow,  received  the  whole  weight  of  his  body  '*on  the  back 
part  of  the  palm  of  the  left  hand/'  while  the  arm  was  extended  for- 

«  D^rwy,  Elementa  of  Sargerj,  vol.  i.  p.  \f2,     PhUndelpbfft,  1813. 
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wards.     It  seemed  to  be  a  dislocation  of  the  forearnn  backwards,  but  | 
when  reduced  it  was  again  immediately  di^plaeed,  with  an  evident 
crepitus.     The  arm  was  secured  in  the  angular  splint  of  Br,  Physick, 
and  "recovered  very  speedily"'     Dr.  Cooper,  of  the  Glasgow  Infirm* 
ary,  also  has  reported  a  dislocation  of  the  forearm  backwards  and  out- 
wards, occurring  in  a  young  man  aged  seventeen,  and  which  he  thinks 
was  accompanied  with  this  fracture.     The  dislocation  was  easily  re* , 
duced^  but  returned  again  immediately  on  ceasing  the  extension.    The 
fragment  w^as  not  felt,  nor  does  he  speak  of  crepitus;  the  existence  of 
the  fracture  being  inferred  from  the  fact  that  the  bones  would  not 
remain  in  place  without  help.     The  forearm  was  placed  across  the 
chest,  with  the  fingers  pointing   toward  the  opposite  shoulder,  and 
secured  in  this  position  with  splints  and  a  bandage.     At  the  end  of 
four  weeks  union  had  taken  place,  with  only  slight  deformity,  although  ; 
with  some  stiffness  of  the  joint. 

In  relation  to  this  example,  the  editor  remarks  that  the  symptoms 
were  not  to  his  mind  conclusive  in  determining  the  existence  of  a 
fracture  of  the  coroiioid  process,  and  lie  inclines  to  the  belief  that  it 
was  rather  an  oblique  fracture  of  the  lower  extremity  of  the  humerus. 
"  la  cases  like  these,'*  he  adds,  **  where  very  rare  accidents  are  suspected, 
we  think  that  unless  the  diagnosis  is  clear,  the  leaning  should  always 
be  the  other  way:  we  mean,  that^  cif^/eri^/jarttw^,  the  symptoms  should 
rather  be  referred  to  the  common  than  the  extraordinary  injury.  The 
contrary  practice  introduces  a  dangerous  hixity  in  diagnosis"' 

Dr.  Duer,  of  Philadelphia,  has  reported  a  case  whicl*  occurred  in  a 
boy  six  years  old,  and  in  which  he  felt  and  moved  the  fragment  with 
his  fingers.  It  was  complicated  with  a  dislocation,  which  remains  un- 
reduced. This  case  was  last  seen  about  seven  weeks  after  the  accident.^ 
If  at  a  later  period  we  could  be  permitted  to  examine  the  patient^  it  ia 
jirobable  that  the  diagnosis  might  be  rendered  certain. 

In  the  American  Mtdical  Monthly  for  October,  1855,  also,  I  find  the 
report  of  a  trial  for  malpractice,  in  which  a  lad  nine  years  old  received 
some  injury  about  the  elbow-joint  which  resulted  in  a  maiming.  The 
defendant  claimed  that  there  liad  been  a  dislocation  of  the  forearm 
backwards,  accompanied  cither  with  a  fracture  of  the  trochlea  of  the 
humerus,  or  of  the  coronoid  process  of  the  ulna, 

Dr,  Crosby,  of  Dartmouth  College,  testified  that  he  had  never  met 
with  a  fracture  of  this  process,  yet  he  would  not  say  that  it  did  not 
exist  in  this  case.  He  was  not  able  to  decide  positively.  Dr.  Peaslee, 
of  the  same  college,  thought  it  altogether  probable  that  it  had  been 
broken,  and  Dr,  Spaulding  was  of  the  opinion  fully  that  it  had  been 
broken. 

The  jury  did  not  agree,  and  a  nonsuit  was  finally  allowed  by  the 
court. 

The  defendant,  in  his  report  of  the  trial,  seems  to  me  to  have  justly 
complained  that  Mr.  Fejgussun  has  said,  that  in  a  dislocation  of  the 
Ibrcarai  hackwards  "the  curonuid  process  will  piobably  be  broken." 

*  Ffthiiefitock,  Amt*r.  ^oiini.  Med.  Sci.,  voL  v\.  p.  267. 

•  Cooper^  I.oiid.  M*Mi.-Chir  He?.,  n«*w  Her.,  vol.  xi,  p.  509, 
>  DueJ,  Aiuvt.  JiiUiii.  MihI.  ^ci.,  Ui$t.  I5(i3,  p.  3lfU. 
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Fig.  91. 


This  waB  urged  in  the  trial  bj  the  plnintiflTs  counsel  as  contradictitig 
th©  medical  testimony,  and  as  evidence  of  a  conspiracy  on  the  part  of 
the  surgeons  to  defeat  the  ends  of  justice ;  since  they  ctmstantly  affirmed 
that  the  accident  was  so  rare  as  not  to  have  been  reasunably  expected, 
and  that  a  failure  to  look  for  or  to  discover  it  did  not  imply  a  lack  of 
OF' li nary  skill  or  care,^ 

Says  Mn  Listen :  *' The  coronoid  process  is  occasionally  pulled  or 
pushed  off  from  the  shaft,  more  especially  in  young  subjects.  I  saw 
a  case  of  it  lately,  in  which  the  injury  arose  in  consequence  of  the 
patient,  a  boy  of  eight  years,  having  hung  for  a  long  time  from  the 
top  of  a  wall  by  one  hand,  afraid  to  drop  down  ;"^  after  whom,  Miller, 
Erichs^D,  Skey,  Lonsdale,  and  most  of  the  Scotch  and  English  sur- 
geons have  repeated  the  assertion  that  this  process  may  be  broken  in 
tlus  manner  by  the  action  of  the  braehialis  anticua  alone,  yet  no  one 
of  them  has  to  this  day  seen  another  example. 

The  explanation  of  the  accident  in  the  case  of  the  boy,  given  by 
Liston,  implies  two  anatomical  errors:  first,  that  the  eoroooid  process 
is  an  epiphysis  during  childhood ;  and  second,  that  the  bra- 
ehialis anticus  is  inserted  upon  its  summit.  The  coronoid 
process  is  never  an  epiphyi>is,  but  is  formed  from  a  com- 
mon point  of  ossification  with  the  shaft;  the  olecranon 
process  and  the  lower  extremity  of  the  ulna  having  also 
separate  points  of  ossification;  the  olecranon  becoming 
united  to  the  shaft  at  the  sixteenth  year,  nnd  the  lower 
epiphysis  at  the  twentieth.  Moreover,  the  braLdiialis  an- 
ticus has  it^  insertion  at  ilie  base  of  the  process  and  partly 
upon  the  body  of  the  ulna,  but  in  no  part  upoa  its  sum- 
mit; indeed,  the  process  seems  rather  to  be  intended  as  a 
pulley  over  which  the  braehialis  anticiis  may  play;  re- 
sembling also  somewliat,  in  its  function,  the  patella;  serv- 
ing to  protect  the  joint  and  perhaps  the  muscle  itself  from 
becoming  compressed  in  the  motions  of  the  joint.  Cer- 
tainly it  could  never  have  been  broken  by  the  action  of 
this  muscle,  and  the  case  mentioned  by  Mr.  Liston  must 
find  some  other  explanation.  It  may  have  been  a  rupture 
of  the  braehialis  anticus  itself,  or  of  the  biceps,  or  pos- 
sibly a  forward  luxation  of  the  head  of  the  radius.  Either 
of  these  suppositions  is  more  rational  than  the  statement 
made  by  Mr.  Liston,  because  either  one  of  them  is  possi- 
ble, while  his  supposition  is  impossible. 

These,  if  I  except  my  own,  constitute  all  of  the  supposed 
examples  seen  in  the  living  subject,  of  which  I  find  any 
record;  nine  in  all. 

The  first  two  were  not  entirely  satisfactory  to  Malgaigne; 
the  third  is  spoken  of  cautiously  by  Sir  Astley  Cooper,  as  if  it  needed, 
in  addition  to  his  own  great  name,  the  indorsement  of  the  "London 
council;*  Dorsey  reports  his  case  upon  hearsay,  and  the  result  is  quite 
too  satisfactory  to  give  it  much  claim  to  credibility.     Fahnestock^s  case 
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»  Op.  cit,  vol.  IT.  p.  33J>. 
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is  to  our  mind  far  from  being  fully  proven.  Couper's  case  is  doubteti 
by  Dr.  Johnson ;  and  the  New  Hampshire  case  was  not  made  out 
satisfactorily  to  either  the  jury  or  the  medical  men.  Liaton'a  case 
was  simply  impossible.  Duer^a  case  could  have  been  better  verified 
at  a  later  period. 

Certainly  it  is  not  npon  such  testimony  as  this  that  we  can  rely  to 
sustain  Mr.  Fergusson's  opinion  that  it  is  likely  to  occnr  in  all  dislo- 
cations of  the  ibrearm  backwards,  or  of  Malgaigne^s  conjecture  that 
it  is  of  more  frequent  occurrence  than  the  published  cases  would  seem 
to  show.  Nor  will  it  be  regarded  as  conclusive,  thiit  the  beak  of  the 
process  is  often  found  broken  after  luxations  made  upon  the  subject; 
since  between  luxations  thus  produced,  and  luxations  occurring  in  the 
living  subject  there  exists  this  important  difference:  that  in  the  case 
of  the  latter^  muscular  action  is  the  principal  agent  in  the  production 
of  the  dislocation,  while  in  the  former  it  is  the  external  force  alone 
which  drives  the  bone  from  its  socket. 

The  fact,  therefore,  that  so  few  cases  have  ever  been  reported,  and 
that  most  of  these  are  far  from  having  been  clearly  made  out,  remains 
presumptive  evidence  that  the  actual  cases  are  exceedingly  rare;  but 
if  to  this  we  add  such  negative  evidence  as  is  furnished  by  actual  dis- 
sections, and  by  examinations  of  the  pathological  cabinets  of  the 
world,  we  think  the  testimony  is  almost  conclusive. 

Only  four  specimens  have  been  mentioned  by  any  of  the  surgical 
writers  known  to  me.  Sir  Astley  Cooper  says  that  a  person  was 
brought  to  the  dissecting  room  at  St.  Thomas's  llospiLal.  who  had  been 
the  subject  of  this  accident.  *'The  coronoid  process,  which  had  been 
broken  off  within  the  joint,  had  united  by  a  ligament  only,  so  as  to 
move  readily  upon  the  ulna,  and  thus  alter  the  sigmoid  cavity  of  the 
ulna  so  much  as  to  allow  in  extension  that  bone  to  glide  backwards 
upon  the  condyles  of  the  humerus.'*'  Mr.  Bransby  Cooper  adds  in  a 
note  that  the  external  condyle  of  the  humerus  was  also  broken  and 
united  by  ligament. 

Samuel  Cooper  describes,  rather  obscurely,  a  specimen  contained  in 
the  University  College  Museum,  'Mn  which  the  ulna  is  broken  at  the 
elbow,  the  posterior  fragment  being  displace<-l  backwards  by  the  action 
of  the  triceps;  the  coronoid  process  is  broken  ofl';  the  upper  head  of 
the  radius  is  also  dislocated  from  the  lesser  sigmoid  cavity  of  the 
ulna,  and  drawn  upwards  by  the  action  of  the  biceps.  In  this  com- 
plicated accident,  the  ulna  is  broken  in  two  places," 

Malgaigne  says  that  Velpeau  has  also  established  by  an  autopsy  the 
existence  of  a  fracture  of  the  coronoid  apophysis,  but  without  having 
given  any  further  particulars  in  relation  to  the  case. 

In  addition  to  these  examples,  Charles  Gibson,  of  Richmond,  Va., 
has  stated  to  me,  by  letter,  that  he  has  in  his  possession  a  specimen  of 
this  fracture,  evidently  belonging  to  an  adult.  The  process  was  broken 
transversely  near  its  extremity,  and  has  united  again  quite  closely  and 
without  any  displacement,  and  without  ensheathing  callus. 

We  must  subject  these  specimens  to  analysis  also.    The  first  two 

*  A*  Cooper,  Dislocations  and  Fractures,  p.  411. 


I 


were  complicated  with  other  fractures,  and  tbe  second,  especially, 
seems  to  have  been  a  general  crushing  of  all  the  bones  eoncerned  in 
the  formation  of  the  elbow-joint:  neither  of  them  could  have  been 
occasioned  by  contractions  of  the  brachial  is  anticus,  while  only  that 
one  described  by  Sir  Astley  Cooper  could  have  been  the  result  of  a 
dislocation  of  the  forearm  backwards.  Of  the  specimen  said  to  have 
been  seen  by  Velpeau,  I  am  unable  to  speak  without  more  circum- 
stantial know]c<lge  of  its  condition.  Nor  can  I  speak  very  confidently 
of  that  belonging  to  my  distinguished  friend,  Dr.  Gibson,  of  Virginia. 
Notwithstanding  the  respect  which  I  entertain  for  his  opinion,  I  can- 
not avoid  a  suspicion  that  the  bone  was  never  broken  at  all,  since  I 
find  it  more  easy  to  believe  that  he  is  deceived  by  certain  appearances, 
than  that  it  should  have  united  b}^  bone  again,  and  so  perfectly  as  not 
to  leave  any  line  of  separation  or  degree  of  displacement.  Certainly 
the  fracture  was  too  high  to  have  been  produced  by  the  action  of  the 
rauscle,  if  such  a  thing  were  ever  possible;  and  if  broken  by  a  dislo- 
cation, which  must  have  forced  it  violently  from  its  position,  as  the 
ulna  was  driven  upwards,  it  is  to  me  incredible  that  it  should  ever  be 
made  to  unite  again  so  perfectly. 

We  are  therefore  left  as  before,  with  no  evidence  that  the  coronoid 
process  was  ever  broken  by  the  action  of  a  muscle,  and  with  only  one 
example  in  which  it  is  probable  that  a  fracture  occurred  as  a  conse- 
ouence  of  a  dislocation  of  tlie  radius  and  ulna  backwards.  If  then  it 
does  happen  that  in  this  dislocation  it  is  pretty  often  found  difficult 
or  impossible  to  retain  the  bones  in  place  without  aid,  it  will  be  the 
part  of  prudence  to  ascribe  this  troublesome  circumstance  to  some 
more  common  accident  than  a  fracture  of  the  coronoid  process:  per- 
haps to  a  fracture  of  some  portion  of  the  lower  end  of  the  humerus, 
or  to  a  disruption,  more  or  less  complete,  of  the  tendons  of  the  biceps 
and  brachial  is  anticos,  together  with  the  ligaments  which  surround 
the  joint. 

Cames^ — It  is  probable  that  this  process  will  be  sometimes  broken 
in  a  fall  upon  the  palm  of  the  hand ;  the  force  of  the  blow  being 
received  directly  upon  the  lower  end  of  the  radius,  and,  through  its 
numerous  muscles  and  ligamentous  attachmeots,  being  indirectly  con- 
veyed to  the  ulna,  producing  a  violent  concussion  of  the  coronoid 
process  against  the  trochlea  of  the  humerus,  and  resulting  finally  in 
a  fracture  of  this  process  and  a  dislocation  of  both  bones  of  the  fore- 
arm backwards.  The  gentleman  seen  by  Sir  Astley  had  fallen  upon 
his  extended  hand  while  in  the  act  of  running.  Brassard's  patient 
aad  fallen  also  upon  his  hand  with  his  arm  extended  in  front.  Pcn- 
tieek's  patient,  an  old  man  of  sixty  years,  had  fallen  upon  the  palm  of 
his  hand,  and  Fahnestock's  fell  upon  the  ''back  of  the  palm  "  In  no 
other  case  is  the  point  upon  which  the  blow  was  received  particularly  , 
mentioned.  In  two  of  the  examples  mentioned  by  Malgaigne  there 
was  a  luxation  of  the  forearm  backwards;  such  was  also  the  fact  in 
the  case  seen  by  Fahnestock ;  in  Couper's  case  it  was  dislocated  back- 
wards and  outwards,  and  in  Sir  Astley's  case  I  infer  that  there  was 
only  a  subluxation  of  the  ulna  backwards. 

We  know  of  no  other  causes,  therefore,  than  such  as  equally  tend 
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to  produce  dislocations  at  tbe  elbow-joint,  unless  we  except  direct 
crushing  blows,  which  of  course  may  break  the  bones  at  anj  point 
upon  which  the  force  happens  to  be  applied. 

Symptoms, — Partial  or  complete  didplacement  of  tbe  ulna,  or  of  the 
radius  and  ahia  backwards,  accompanied  with  the  usual  signs  of  these 
luxations;  to  which  may  be  possibly  added  crepitus;  and  it  is  fair  to 
presume  that  in  sorne  examples  the  fragment  carried  forwards  by  being 
driven  against  the  trochlea,  may  be  felt  displaced  and  movable  in  the 
bend  of  the  elbow.  Brassard  affirms  that  it  was  so  with  the  patient 
whom  he  saw*  If  only  the  summit  is  broken  oS*  the  bracbialis  anticus 
could  have  no  influence  upon  it,  but  if  it  were  broken  fairly  through 
the  base,  it  might  be  displaced  slightly  in  the  direction  of  the  action 
of  this  muscle. 

The  symptoms,  however,  which  have  been  regarded  as  most  diag- 
nostic, are  tbe  disposition  to  re-luxation  manifested  in  most  of  these 
examples  when  the  extension  has  been  discontinued;  and  especially 
tbe  fact  that  the  olecranon  was  particularly  prominent  when  the  arm 
was  extended,  but  that  it  resumed  its  natural  position  when  tbe  arm 
was  flexed  to  a  right  angle.  But  I  am  unable  to  understand  how 
either  of  these  circumstances  can  be  better  explained  upon  tbe  suppo- 
sition of  a  fracture  of  this  apophysis,  than  without  such  a  supposition. 
If  tbe  reduction  of  both  bones  is  once  elFected,  even  though  the  sup- 
port of  tbe  coronoid  process  is  completely  kxst,  tbe  bead  of  the  radius 
ought  to  prevent  a  reduxation  unless  the  arm  is  disturbed  again;  nor 
can  I  understand  why,  when  the  elbow  is  bent,  tbe  re-luxation  is  less 
likely  to  occur;  since,  although  in  this  position  the  humerus  bears 
less  directly  upon  tbe  process,  the  difterence  in  this  respect  must  be 
very  little,  for  in  whatever  position  tbe  arm  is  placed,  &o  long  as  the 
radius  retains  its  position  tbe  ulna  cannot  be  drawn  very  forcibly 
against  the  humerus ;  while,  on  the  other  hand,  by  flexing  the  arm 
the  power  of  the  biceps  and  of  sueb  fibres  of  the  brachial  is  as  remaio 
attached  to  the  ulna,  to  aid  in  the  maintenance  of  reduction  is  com- 
pletely lost ;  and  at  the  same  moment  the  resistance,  and  consequent 
power  of  tbe  triceps  to  produce  the  luxation,  are  greatly  increased. 

In  short,  we  must  confess  that  we  are  here,  also,  notwithstanding 
tbe  confidence  with  which  writers  have  spoken  of  tbe  signs  of  this 
accident,  very  much  in  doubt ;  nor  do  we  see  how  these  doubts  can 
be  removed  until  we  have  in  detail  tbe  symptoms  of  at  least  one 
exatDpIe,  tbe  indubitable  existence  of  which  has  been  subsequently 
verified  by  dissection. 

Prognosis,^In  tbe  case  of  Cooper's  patient,  seen  several  months 
after  tbe  accident,  the  uhia  projected  backwards  while  tbe  arm  was 
extended,  but  it  was  without  much  difficulty  drawn  forwards  and  bent, 
and  then  the  deformity  disappeared.  lie  thought  that  during  exten- 
sion the  ubia  slipped  back  behind  the  inner  condyle  of  tbe  humerus. 
Brassard^s  patient,  seen  after  three  months,  retained  tbe  power  of  pro- 
nation and  supination,  with  also  extension,  but  flexion  was  completely 
impossible,  the  forearm  being  arrested  in  this  direction  by  the  small, 
slightly  movable  fragment  of  bone  in  front  of  the  el  bow -joint,  and 
which  was  supposed  to  be  tbe  process  itself.     Penneck's  old  man,  who 
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had  met  with  the  accident  in  boyhood,  had  still  the  radius  luxated 
forwards  and  outwards,  and  the  olecranon  more  salient  backwards  than 
in  the  sound  arm.  Extension  and  flexion  were  nearly  but  not  quite 
complete.  Fahnestock  informs  us  that  his  patient  "  recovered  com- 
pletely," but  whether  without  deformity  or  maiming  we  are  not  told. 
Couper  says  the  bone  was  united  in  four  weeks,  and  that  only  a  slight 
deformity  and  a  little  stiJBFness  remained.  Physick's  patient  made  a 
perfect  recovery. 

Let  us  come  again  to  the  dissections.  Rejecting  the  doubtful 
specimen  belonging  to  Dr.  Gibson,  we  have  an  exact  account  of  only 
two,  and,  indeed.  Sir  Astley  Cooper  alone  has  described  the  mode  of 
union.  Samuel  Cooper  says  that  in  the  case  of  the  University  College 
specimen  the  radius  is  dislocated  forwards  and  upwards,  and  the  ole- 
cranon is  displaced  backwards,  but  he  does  not  say  whether  the 
coronoid  process  has  united,  nor  describe  its  position;  but  Sir  Astley 
informs  us  that  in  the  example  seen  and  dissected  by  him  the  process 
was  united  by  ligament,  which  was  sufficiently  long  and  flexible  to 
allow  the  fragment  to  move  upwards  and  downwards  in  the  motions 
of  flexion  and  extension. 

In  the  absence  of  any  other  testimony,  we  may  be  allowed  to  ex- 
press an  opinion  that  when  the  fracture  has  taken  place  across  the 
summit  or  above  the  insertion  of  the  brachialis  anticus,  nothing  but  a 
ligamentous  union  can  be  regarded  as  possible,  since  the  fragment 
can  only  derive  nourishment  from  a  few  untorn  fibres  of  the  capsule 
and  perhaps  of  the  internal  lateral  ligaments ;  and  although  it  may 
not  be  displaced,  it  cannot  have  the  advantage  of  impaction,  upon 
which  alone,  I  suspect,  a  fracture  of  the  neck  of  the  femur  within  the 
capsule  must  rely  for  a  bony  union,  if  it  ever  does  so  unite.  If,  how- 
ever, the  fracture  has  taken  place  at  the  base,  and  fortunately  it  has 
not  become  much  displaced  by  the  force  of  the  concussion  against  the 
humerus,  it  does  not  seem  to  me  so  impossible  that  under  favorable 
circumstances  a  bony  union  might  now  and  then  occur.  It  will,  be 
remembered  that  a  good  portion  of  the  attachment  of  the  brachialis 
anticus  is  still  below  the  fracture,  and  the  remaining  fibres  are  not 
therefore  very  likely  to  displace  the  fragment,  especially  when  the  arm 
is  sufficiently  flexed,  so  as  to  properly  relax  this  muscle. 

It  will  be  of  small  importance,  however,  whether  the  union  is  bony 
or  ligamentous,  provided  only  there  is  not  great  displacement. 

IrealmenL — Whatever  view  we  take  of  the  pathology  of  this  acci- 
dent, the  rational  mode  of  treatment  would  seem  to  consist  in  flexing 
the  arm  at  a  right  angle,  and  retaining  it  a  sufficient  length  of  time  in 
that  position;  not  forgetting,  however,  the  danger  of  anchylosis  from 
long-continued  confinement  in  one  position. 

An  angular  splint  may  be  useful  in  preventing  motion  at  first,  but 
I  think  it  ought  not  to  be  continued  beyond  seven  or  ten  days  at  the 
most.  After  this,  a  simple  sling  is  all  that  can  be  necessary,  since 
from  this  period  some  motion  must  be  given  to  the  joint  if  we  would 
take  the  proper  precautions  to  prevent  stiffness.  Sir  Astley  Cooper 
thought  the  limb  ought  to  be  kept  immovable  three  weeks,  and  Vel- 
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peau  preferred  four;  but  I  oatiDot  agree  with  tliera,  believing  that  the 
question  of  the  future  luobilitj  of  the  el  bow -joint  is  vastly  more  im- 
portant than  the  question  of  a  bony  or  ligamentous  union  between 
the  fragmentH,  Couper  says  that  he  atlopted  in  the  treatment  of  the 
case  reported  by  him,  extreme  flexion,  but  both  Physick  and  Fahnes- 
toek  placed  the  arm  at  right  angles,  and  Sir  Astley  Cooper  has  re- 
commended the  same  position.  The  latter  position  has  always  the 
advantage  in  case  permanent  anchylosis  occurs,  and  the  former  cannot 
add  much  to  the  chance  of  complete  replacement  of  the  fragment 

Bandages  are  only  serviceable  to  retain  the  splint  in  place,  and  they 
may  be  thrown  aside  as  soon  as  the  splint  is  removed. 


I  3.  FRAcrruBKS  of  the  OxEcaAXON  Pkocess. 

Causes. — My  records  furnish  me  with  accounts  of  only  seven  of  these 
fractures,  and  so  far  as  I  have  been  able  to  ascertain,  all  were  occa- 
sioned by  falls  upon  the  elbow,  or  by  blows  inflicted  dii'ectly  npon 
the  part,  Malgaigne  has,  however,  been  able  to  collect  accounts  of 
BIX  examples  of  fracture  of  the  olecranon,  produced,  as  is  affirmed,  by 
tlie  violent  action  of  the  triceps ;  as  in  pushing  with  the  arm  slightly 
flexed,  in  throwing  a  ball,  in  plunging  into  the  water  with  the  arms 
extended,  etc;  but  only  four  of  these  reported  examples  does  he  think 
are  sufficiently  authenticated  to  entitle  them  to  be  received  as  facts ; 
nor  do  I  think  it  possible  to  affirm  positively  that  in  any  instance, 
where  the  whole  process  is  broken  off,  the  triceps  alone  has  occasioned 
the  separation.  For  example,  Oapiomont  reports  the  case  of  a  cavalier, 
who,  being  intoxicated,  was  thrown  bead  foremost  from  his  horse,  and 
Btriking  probably  upon  his  hand,  was  found  to  have  broken  the 
olecranon  process.  We  do  not,  in  this  example,  see  evidence  alone 
of  a  forcible  contraction  of  the  triceps,  but  also  of  violent  pressure 
against  the  hand  and  in  the  direction  of  the  axis  of  the  forearm  toward 
the  elbow-joint,  by  which  the  olecranon  process  might  have  been  so 
thrown  forwards  against  the  fossa  of  the  humerus  as  to  cause  its 
separation.  The  same  explanation  might  apply  to  several  of  the 
other  examples. 

Point  and  Direction  of  Fracture ;  Di^phcftmenf,  etc. — The  process  may 
be  broken  at  its  summit,  at  its  base,  or  intermediate  between  these  two 
extremes,  the  last  of  which  is  the  most  common. 

It  is  probable  that  when  the  action  of  the  triceps  alone  has  produoed  ^ 
the  fracture,  it  will  be  found  that  only  the  summit,  or  that  portion 
which  receives  the  insertion  of  the  triceps,  has  been  broken  off.  Mal- 
gaigne, who  has  been  able  to  find  upon  record  only  two  cases  of  a  frac- 
ture of  the  extreme  end  of  the  process,  declares  that  they  were  both 
occasioned  by  muscular  action. 

Fractures  of  the  middle  are  generally  transverse,  or  only  slightly 
oblique,  occurring  in  the  line  of  the  junctiyn  of  the  epiphysis  with 
the  diaphysis.     We  think,  also,  we  have  reasons  for  believing  that  \ 
these  only  occur  as  a  consequence  of  a  fall  upon  the  elbow,  or  of  a 
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blow  upon  the  extreme  point  of  tbe  elbow,  when  the  forearm  is  con* 
siderablj  flexed  upon  the  arm ;  the  direction  of  the  obliqaitj,  when 
any  is  found  to  exist,  being  gene- 
rally from  above  downwards  and  Fig*  &2, 
from   behind  forwards,  indicating  ~ 
that  the  direction  of  the  force  was 
also  from  behind,                                   ^iiHWb.\ 

Fractures  through  the  base  are 
generally  quite  oblique,  the  line 
of  fracture  extending  from  before 
downwards  and  backwards,  so  that 
not  only  the  whole  of  tire  proc^ss^ 

but  a  portion  of  the  back  of  the  

shaft  is  carried  away;  and  this  ac-  Fnwmre «t the baw, 

cident  can  scarcely  happen,  except 

by  a  blow  received  upon  the  lower  end  of  the  humerus,  directly  in 
front  of  the  process;  or,  what  would  amount  to  the  same  things  by  a 
blow  from  behind,  received  upon  the  ulna  just  below  the  olecranon 
procesB,  or  by  wrenching  the  forearm  violently  back,  while  the  humerua 
is  fixed. 

The  only  displacement  to  which  the  upper  fragment  seems  to  be 
liable,  is  in  the  direction  of  the  triceps;  and  the  degree  of  this  dia- 
placement  does  not  depend  so  mucli  upon  the  point  at  which  the 
fracture  has  taken  place  as  upon  the  violence  which  has  occasioned  it, 
the  extent  of  the  disruption  of  the  ligaments,  aponeurosis  of  the  triceps 
and  of  the  capsule,  and  upon  whether,  since  the  accident,  the  arm  has 
been  flexed  or  kept  extended. 

In  tliree  instances,  I  have  found  distinct  crepitus  immediately  after 
the  fracture  had  occurred,  produced  by  only  moving  the  fragment 
laterally^  showing  plainly  that  little  or  no  displacement  had  taken 
place.  The  following  example  will  show  also  that  this  displacement 
does  not  always  happen  even  after  the  lapse  of  several  days,  and  where 
no  surgical  treatment  has  been  adopted. 

Samuel  Duckett,  mi.  14,  fell  upon  the  point  of  the  elbow,  and  two 
days  after  was  admitted  to  the  Buffalo  Ilospital  of  the  Sisters  of 
Charity.  The  elbow  was  then  much  swollen,  but  no  crepitus  could 
be  detected,  and  ho  could  nearly  straighten  his  arm  by  the  action  of 
the  tricep?.  On  the  sixth  day,  the  swelling  having  suflSciently  sub- 
sided, a  distinct  crepitus  was  discovered  when  the  olecranon  process 
was  seized  between  the  fingers,  and  moved  laterally.  We  extended 
the  arm  immediately,  and  applied  a  long  gutta-percha  splint  to  the 
whole  front  of  the  arm  and  forearm,  securing  it  in  place  with  a  roller. 
On  the  eleventh  day,  five  days  after  the  first  dressing,  the  splint  was 
taken  off,  and  its  angle  at  the  elbowgoint  slightly  changed;  and  this 
was  repeated  every  day  until  the  twenty -second  from  the  time  of  the 
accident.  The  splint  was  then  finally  removed,  when  the  fragment 
was  found  to  be  united  without  any  perceptible  displacement,  and  the 
motions  of  the  joint  were  unimpaired. 

It  must  not  be  inferred,  however,  that  it  is  always  prudent  to  leave 
this  fracture  thus  unsupported,  since  it  has  occasionally  happened 
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that  the  displacement,  wLicli  did  not  exist  at  first,  has  taken  phnce  to 
the  extent  of  half  an  inch  or  more,  alter  the  lapse  of  several  days. 
Mr.  Earle  mentions  a  ease  in  which  the  separation  did  not  take  place 
until  the  sixth  day,  when  it  was  occasioned  by  the  patient's  attempting 
to  tie  his  neekcloth. 

Symptoms^^ThG  usual  signs  of  a  fracture  of  the  olecranon  process, 
are,  when  the  fragments  are  not  separated,  crepitus  discovered  espe- 
cially by  seizing  the  process^  and  moving  it  lat-erally;  or,  when  dis- 
placement has  actually  taken  place  the  crepitus  may  be  discovered 
sometimes  by  extending  the  forearm,  and  pressing  the  upper  fragment 
downwards  until  it  is  made  to  touch  the  lower  fragment;  the  existence 
of  a  palpable  depression  between  the  fragments,  partial  flexion  of  the 
forearm,  and  toliil  inability^  on  the  part  of  the  patient,  to  straighten 
it  completely,  or  even  to  flex  the  arm  in  some  cases.  If  the  fragments 
do  not  separate,  gentle  flexion  and  extension  of  the  arm,  while  the 
finger  rests  upon  the  process,  niay  enable  os  to  detect  the  fracture. 

It  will  sometimes  happen  that,  owing  to  the  rapid  occurrence  of 
tumefaction^  the  evidences  of  a  fracture  will  be  quite  equivocal ;  but» 
in  all  cases  where  a  severe  injury  has  been  inflicted  upon  the  point 
of  the  elbow,  it  will  be  well  to  suspend  judgment  until,  by  repeated 
examinations,  made  on  successive  days,  the  question  is  determined. 
Meanwhile,  the  arm  ought  to  be  kept  constantly  in  an  extended  posi- 
tion, as  if  a  fracture  was  known  to  exist 

ProgjiQSis, — In  a  largo  majority  of  cases,  this  process  becomes  re- 
united to  the  shaft  by  ligament,  which  may  vary  in  length  from  a 
line  to  an  inch  or  more,  and  which  is  more  or  less  perfect  in  different 
cases.  Sometimes  it  is  composed  of  two  separate  bands,  with  an 
intermediate  space,  or  the  ligament  may  have  several  holes  in  it;  at 
other  times  it  is  composed  in  part  of  bone  and  in  part  of  fibrous  tissue ; 
but  moat  frequently  it  is  a  single,  firm,  fibrous  cord,  whose  brea<ith  and 
thickness  are  less  than  that  of  the  process  to  which  it  is  attached. 

If  the  fragments  are  maintained  in  perfect  apposition,  a  bony  union 
may  occur,  yet  it  is  not  invariably  foand  to  have  taken  place,  even 
under  these  circumstances.  Malgaigne  thinks,  also,  he  has  seen  one 
case  in  which  there  was  neither  bone  nor  fibrous  tissue  deposited  be- 
tween the  fragments.  This  was  an  ancient  fracture  at  the  base  of  the 
olecranon ;  the  superior  fragment  remained  immovable  during  tlie 
flexion  and  extension  of  the  arm,  yet  it  could  be  moved  easily  from 
side  to  side. 

In  my  own  cases,  I  have  three  times  found  the  fragments  unite*! 
without  any  appreciable  separation,  and  have  presumed  that  the  union 
was  bony.  One  of  tliese  examples  I  have  already  mentioned ;  the 
second,  was  in  the  person  of  a  lady  aged  about  forty  years,  wlio^ 
having  fallen  down  a  flight  of  steps  on  the  8th  of  September,  1857, 
sent  for  me  immediately,  I  found  a  large  bloody  tumor  covering  the 
elbow-juint,  but  there  was  no  difficulty  in  detecting  a  fracture  of  the 
olecranon  process.  It  was  easily  moved  from  side  to  side,  and  this  \ 
motion  was  accompanied  with  a  distant  crepitus.  During  the  first' 
week,  the  arm  was  only  laid  upon  a  pillow^  but  as  it  was  found  to 
become  gradually  more  fiexed^  and  the  swelling  having  in  a  great 
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measure  subsided,  tlie  arm  was  nearly,  but  not  quite»  straigli toned, 
and  a  long  gutta-percha  splint  applied  to  the  palmar  surface  of  tbe 
forearm   and   arm.     The  fragments   united   in   about 
twenty  or  twenty -five  days,  and  without  reparation,  «o  Fig.  93, 

far  as  could  bo  discovered  in  a  very  careful  exami- 
nation. 

The  third  example  to  which  I  have  referred,  occurred 
in  a  boy  fourteen  years  old,  and  was  treated  by  Dr. 
Benjamin  Smith,  of  Berkshire,  Massachusettfe*.  Sixty- 
nine  years  after,  he  being  then  eighty'tlirce  years  old, 
I  found  the  olecraoon  process  united  apparent!}^  by 
bone,  but  to  that  day  he  had  been  unable  to  straighten 
the  arm  completely,  or  to  supine  it  freely. 

In  one  instance  I  found  ibe  fragment,  after  the  lapse 
of  one  year,  united  by  a  ligament,  which  seemed  to  be 
about  one-quarter  of  an  inch  in  length,  and  the  arm 
appeared  to  be  in  all  respects  as  perfect  lis  the  other. 
He  could  flex  and  extend  it  freely. 

In  the  two  following  examples,  also,  the  bond  of 
union  was  ligamentous: — 

John  Carbony,  let.  18,  having  broken  the  olecranon,     UnJoDbyiigimettt. 
it  was  treated  with  a  straight  splint.     Nine  years  after, 
I  found  the  process  united  by  a  ligament  half  an  indi  in  length,  and 
he  could  nearly,  but  not  entirely,  straighten  the  arm.     In  all  uther 
respects  the  functions  and  motions  of  the  arm  were  perfect. 

A  lad,  aet.  15,  was  brought  to  me  by  Dr.  Lauderdale,  a  very  excel- 
lent surgeon  in  the  town  of  Geneseo,  Livingston  Co.,  N.  Y.,  who.^e 
olecranon  process  had  been  broken  by  a  fall  six  months  before,  and 
at  the  same  time  the  head  of  the  radius  had  been  dislocated  forwards, 
I  found  the  radius  in  place,  and  the  olecranon  process  united  liy  a 
ligament  about  half  an  inch  in  length.  lie  was  not  able  to  straighten 
the  arm  completely,  the  forearm  remaining  at  an  angle  of  45°  with 
the  arm, 

TreatrnenL — It  will  surprise  the  student  who  is  yet  unacquainted 
with  the  literature  of  our  science,  to  learn  that  in  relation  to  the  treat- 
ment of  a  fracture  of  the  olecranon  process,  a  wide  difference  of  opinion 
has  been  entertained  as  to  what  ought  to  be  the  position  of  the  arm 
and  the  forearm,  in  order  to  the  accomplishment  of  the  most  favorable 
results;  and  that,  while  some  insist  upon  the  straight  position  as  essen- 
tial to  success,  others  prefer  a  slightly  flexed  position,  and  still  others 
have  advocated  the  righi-angled  position,  llms,  Hippocrates,  and 
nearly  all  of  the  earlier  surgeons,  down  to  a  period  so  late  as  the  latter 
part  of  the  last  century,  direeted  that  the  arm  should  be  j^hiced  in  a 
pOiiition  of  demi -flexion ;  Buyer,  Desault,  and,  after  them,  most  of  the 
French  surgeons  of  our  own  day,  prefer  a  position  in  which  the  fore- 
arm is  very  slightly  bent  upon  tlie  arm  ;  wliile  Sir  Astley  Cooper,  and 
a  large  majority  of  the  English  and  American  surg<Jons,  employ  com- 
plete or  extreme  extension* 

The  arguments  preserited  by  the  advocates  and  antagonists  of  these 
various  plans  deserve  a  moment's  consideration. 
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In  favor  of  the  position  of  rlemi-flexion,  requiring  no  splints,  anrl, 
ia  the  opiDion  of  some  writers,  not  even  a  handage,  hot  only  a  sling 
to  support  the  forearm,  it  is  claimed  that  it  leaves  the  patient  at  liberty 
at  once  to  walk  about  and  to  move  the  elbow -joint  freely,  so  soon  at 
least  as  the  subsidence  of  the  swelling  and  pain  will  permit,  and  that 
in  this  way  the  danger  of  anchylosis  is  greatly  diminished ;  that  more- 
over, if  anchylosis  should  unfortunately  occur,  the  limb  is  in  a  much 
better  position  for  the  proper  performance  of  its  most  ordinary  func* 
tions  than  if  it  were  extended.  Some  have  also  added  to  this  argu- 
ment a  statement  tliat  a  fibrous  union,  under  any  circumstances,  is 
inevitable,  and  that  it  is  a  matter  of  little  consequence  whether  the 
ligament  thus  formed  is  long  or  short,  since  in  either  condition  it  will 
be  equally  serviceable. 

In  reply  to  these  statements,  it  may  be  said  briefly  that  they  are 
nearly  all  based  upon  false  premises,  or  that  they  have  been  proven 
in  themselves  to  be  essentially  erroneous. 

Anchylosis  is  always  a  serious  event,  which  by  all  possible  means 
the  surgeon  will  seek  to  prevent,  but  position  has  nothing  to  do  with 
determining  this  result ;  when  it  does  occur,  it  may  usually  be  ascribed 
either  to  the  severity  and  complications  of  the  original  injury,  to  the 
violeoce  of  the  consequent  inflammation,  or  to  having  neglected,  at  a 
proper  period  and  with  sufBcient  perseverance,  to  move  the  joint. 

That  a  libroua  union  is  inevitable  under  any  circumstances,  has 
been  fully  proven  to  be  an  error;  and  it  has  been  equally  proven  that 
the  functions  of  the  arm  are  generally  impaired  in  proportion  to  the 
length  of  the  uniting  medium. 

The  only  argument  which  remains,  and  which  really  possesse^s  any 
weight,  is,  that,  if  permanent  anchylosis  does  actually  occur,  the  arm, 
when  demi-flexcd,  is  in  a  better  position  for  the  performance  of  its 
ordinary  functions ;  and  this,  considered  as  an  argument  in  favor  of  j 
the  universal  or  even  general  adoption  of  the  flexed  position,  is  suc- 
cessfully met  by  a  statement  of  the  infrequency  of  permanent  anchy- 
losis after  a  simple  fracture,  when  the  case  has  been  projierly  treated, 
whether  by  the  flexed  or  straight  position;  while,  if  the  limb  is  flexed, 
a  maiming,  as  a  result  of  the  great  length  of  the  intermediate  liga- 
ment, is  almost  inevitable. 

Yet  if,  in  any  case,  from  the  great  severity  and  complications  of  the 
injury,  especially  in  certain  examples  of  compound  and  comminuted 
fracture,  it  were  to  be  reasonably  anticipated  that  permanent  bony 
anchylosis  must  result,  or  even  where  the  probabilities  were  strongly 
that  way,  the  surgeon  might  be  justified  in  selecting  for  the  limb,  at 
once,  the  position  of  demi-flexion;  or  ho  might  leave  the  arm  witliout 
a  splint,  and  at  liberty  to  draw  up  spontaneously  and  gradually  to  this 
position,  as  it  is  always  very  prone  to  do* 

In  favor  of  moderate,  but  not  coni})lete  extension,  it  is  claimed  that 
it  is  less  fatiguing  than  the  latter  position,  while  it  accomplishes  a 
more  exact  apposition  of  the  fragments,  if  they  happen  to  be  brought 
actually  into  contact, 

I  am  unable,  however,  to  understand  how  the  apposition  can  be 
rendered  less  exact  by  complete  extension,  unless  by  this  is  meant  a 
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degree  of  extension  beyond  that  which  is  natural,  and  which,  I  am 
well  aware,  is  permittea  to  the  elbow-joint  when  this  posterior  brace 
is  broken  oflF.  It  would  certainly  derange  the  fragments  to  place  the 
arm  in  this  extreme  condition  of  extension — that  is,  in  a  condition  of 
extension  approaching  dorsal  flexion,  which  is  certainly  beyond  what 
is  natural.  Indeed,  perhaps  we  may  admit  that,  in  order  to  perfect 
apposition,  the  extension  ought  to  be  less  by  one  or  two  degress  than 
what  is  natural,  sufficient  to  compensate  for  the  trifling  amount  of 
eflfusion  which  may  be  presumed  to  have  occurred  in  the  olecranon 
fossa,  and  which  would  prevent  the  process  from  sinking  again  fairly 
into  its  fossa. 

As  to  its  being  less  fatiguing,  it  is  well  known  to  those  accustomed 
to  treat  fractures  of  the  thigh  by  permanent  extension  that  the  muscles 
rapidly  acquire  a  tolerance,  which  soon  dissipates  all  feeling  of  fatigue, 
and  that,  after  a  few  hours,  or  days  at  most,  the  patients  express  them- 
selves as  b^ing  more  comfortable  in  this  position  than  in  the  flexed. 

Finally,  the  advocates  of  complete,  natural  extension  claim  that  in 
this  position  alone,  is  the  triceps  most  perfectly  relaxed,  and  conse- 
quently the  most  important  indication,  namely,  the  descent  of  the  ole- 
cranon, most  fully  accomplished.  In  this  opinion  we  also  concur ;  and 
regarding  all  other  considerations,  in  the  early  days  of  the  treatment, 
as  secondary  to  this  one,  we  unhesitatingly  declare  our  preference  for 
what  has  been  called  the  "position  of  complete  extension,"  as  opposed 
to  flexion,  demi-flexion,  or  extreme  extension. 

It  only  remains  for  us  to  determine  by  what  means  the  limb  can  be 
best  maintained  in  the  extended  position,  and  the  olecranon  process 
most  easily  and  eflectually  secured  in  place. 

For  this  purpose  a  variety  of  ingenious  plans  have  been  devised ; 

Pig.  94. 


Sir  Astlej  Cooper's  method. 

such  as  the  compress  and  "figure-of-8"  bandage  of  Duverney,  without 
splints;  or  a  similar  bandage  employed  by  Desault,  with  the  addition 
of  a  long  splint  in  front;  the  circular  and  transverse  bandages  of  Sir 
Astley  Cooper,  with  lateral  tapes  to  draw  them  together,  to  which 
also  a  splint  was  added;  and  many  other  modes  not  varying  essentially 
from  those  already  described,  but  nearly  all  of  which  are  liable  to  one 
serious  objection,  namely,  that  if  they  are  applied  with  sufficient  firm- 
ness to  hold  upon  the  fragment,  and  Boyer  says  they  "  ought  to  be 
drawn  very  tight,"  they  ligate  the  limb  so  completely  as  to  interrupt 
its  circulation,  and  expose  the  limb  greatly  to  the  hazards  of  swelling, 
ulceration,  and  even  gangrene.  How  else  is  it  possible  to  make  the 
bandage  effective  upon  a  small  fragment  of  bone,  scarcely  larger  than 
the  tendon  which  envelops  its  upper  end,  and  with  no  salient  points 
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aorainst  wliich   the  coinpress  or   the  roller   can  make  advantagcoui 
pressure?     If,   tlien,  these   accidents,  swelling,  ulceration,  and   gan- 
grene, are  not  of  frequent  occurrence,  it  is  only  because  the  band<age 
has  not  been  generally  applied  '*  very  tiglit/^  and  while  it  baa  donOj 
no  harm,  it  has  as  plainly  done  no  good. 

The  dangers  to  which  I  allude  may  be  easily  avoided,  without  re 
laxing   the   security  aflbrded   by  the  compress  and    bandage,  by 
method  which  is  very  simple,  and  the  value  of  which  I  have  already' 
sufficiently  deterniiaed  by  my  own  practice. 

The  surgeon  will  prepare,  exlempuraneously  always,  for  no  single 
pattern  will  fit  two  arms,  a  splint,  from  a  lung  and  sound  woodeu- 
sh ingle,  or  from  any  piece  of  thin,  light  board.  This  must  be  lonj^ 
enough  to  reach  from  near  the  wrist-joint  to  within  three  or  foul 
inches  of  the  shoulder,  and  of  a  width  equal  to  the  widest  part  of  tlii 
limb.  Its  width  must  be  uniform  throughout,  except  that,  at  a  point 
corresponding  to  a  point  three  inches,  or  thereabouts,  below  the  top^ 
of  the  olecranon  process,  there  shall  be  a  notch  on  each  side,  or 
slight  narrowing  of  the  splint     One  surface  of  the  splint  is  now  to  be* 
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thickly  ptidded  with  hair  or  cottonbalting,  so  as  to  fit  all  of  the  inj 
equalities  of  the  arm,  forearm,  and  elbow,  and  the  whole  coverec 
neatly  with  a  piece  of  cotton  cloth,  stitched  together  upon  the  bad 
of  the  splint  Thus  prepared,  it  is  to  be  laid  upon  the  palmar  surfac 
of  the  limb,  and  a  roller  is  to  be  applied,  commencing  at  the  hand 
and  covering  the  splint,  by  successive  circular  turns,  until  the  notcl 
is  reached,  from  wldcli  point  the  roller  is  to  pass  upwards  and  back- 
words  behind  the  olecranon  process  and  down  again  to  the  same 
point  on  the  opposite  side  of  llie  splint;  after  making  a  second  obliqui 
turn  above  the  olecranon,  to  render  it  more  secure,  the  roller  nial 
begin  gradual!}^  to  descend,  each  turn  being  less  oblique,  and  passing 
through  the  same  notch,  until  the  whole  of  the  back  of  the  elbowl 
joint  i^  covered.     This  completes  the  adjustment  of  the  fragraents^^ 
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and  it  .only  remains  to  carry  the  roller  again  upwards,  by  circular 
turns,  until  the  whole  arm  is  covered  as  high  as  the  top  of  the  splint. 
The  advantage  of  this  mode  of  dressing  must  be  apparent.  It 
leaves,  on  each  side  of  the  splint,  a  space  upon  which  neither  the 
splint  nor  bandage  can  make  pressure,  and  the  circulation  of  the  limb 
is,  therefore,  unembarrassed,  while  it  is  equally  effective  in  retaining 
the  olecranon  in  place,  and  much  less  liable  to  become  disarranged. 

Before  the  bandage  is  applied  about  the  elbow-joint>  the  olecranon 
must  be  drawn  down,  as  well  as  it  can  be,  by  pressure  with  the 
fingers,  and  a  compress  of  folded  linen,  wetted  to  prevent  its  sliding, 
must  be  placed  partly  above  and  partly  upon  the  process;  at  the  same 
time,  also,  care  must  be  taken  that  the  skin  is  not  folded  in  between 
the  fragments. 

This  dressing  ought,  no  doubt,  to  be  applied  immediately,  since,  if 
we  wait,  as  Boyer  seems  to  advise,  until  the  swelling  has  subsided,  it 
will  be  found  much  more  difiicult  to  straighten  the  arm  completely 
than  it  would  have  been  at  first,  and  the  olecranon  process  will  be  more 
drawn  up  and  fixed  in  its  abnormal  position.  Something  will  be 
gained  by  these  means,  adopted  early,  even  if  the  bandage  cannot  be 
applied  tightly,  and  moderate  bandaging  will  not  in  any  way  interfere 
with  the  proper  and  successful  treatment  of  the  inflammation.  We 
must  always  keep  in  mind,  however,  the  fact  that  the  fracture  being 
usually  the  result  of  a  direct  blow,  considerable  inflammation  and 
swelling  around  the  joint  are  about  to  follow  rapidly;  and  on  each  suc- 
cessive day,  or  oftener  if  necessary,  the  bandages  must  be  examined 
carefully,  and  promptly  loosened  whenever  it  seems  to  be  necessary. 
For  this  purpose  it  is  better  not  to  unroll  the  bandages,  but  to  cut 
them  with  a  pair  of  scissors,  alon^  the  face  of  the  splint,  cutting  only 
a  small  portion  at  a  time,  and  as  they  draw  back,  stitch  them  together 
again  lightly;  and  thus  proceed  until  the  whole  has  been  rendered 
sufficiently  loose. 

As  soon  as  the  inflammation  has  subsided,  and  as  early  sometimes 
as  the  fifth  or  seventh  day,  the  dressings  ought  to  be  removed  com- 
pletely ;  and  while  the  fingers  of  the  surgeon,  resting  upon  the  compress, 
sustain  the  process,  the  elbow  ought  to  be  gently  and  slightly  flexed 
and  extended  two  or  three  times.  From  this  time  forward,  until  the 
union  is  consummated,  this  practice  should  be  continued  daily,  only 
increasing  the  flexion  each  time,  as  the  inflammation  and  pain  may 
permit.  If  it  is  thought  best,  at  length,  to  change  the  angle  of  the 
arm,  and  to  flex  it  more  and  more,  it  may  be  done  easily  by  substi- 
tuting a  very  thick  sheet  of  gutta  perch  a  for  the  board. 

Diefienbach  has  several  times,  in  old  fractures  of  both  the  olecranon 
and  patella,  where  the  fragments  were  dragged  far  apart,  divided  the 
tendons,  so  as  to  be  able  to  bring  the  two  portions  together,  and,  by 
friction  of  them  one  upon  the  other,  has  endeavored  to  excite  such 
action  as  might  end  in  the  formation  of  a  shorter  and  a  firmer  bond  of 
union.  In  some  instances,  it  is  said,  considerable  benefit  was  obtained, 
after  all  other  means  had  failed ;  in  others,  the  result  was  negative. 
One  example  of  an  old  ununited  fracture  of  the  olecranon  is  mentioned, 
21 
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in  wliicb  he  divided  the  tendon  of  the  triceps,  secured  the  upper  frag- 
ment in  place,  and  every  fourteen  days  rubbed  it  well  against  the 
lower  one;  in  three  months  '*tbe  union  was  firm."* 

The  practice,  not  without  its  hazards,  needs  further  observations  to 
determine  its  value, 

Eecently  a  gentleman  called  upon  me  with  his  son,  aged  seven  years, 
who  had  an  unreduced  dislocation  of  the  radius  and  ulna  backwards 
of  nine  weeks*  standing;  While  reducing  this  dislocation,  it  being 
necessary  to  flex  the  arm  forcibly,  the  epiphysis  constituting  the 
olecranon  process  gave  way^  and  became  separated  from  one- half  to 
three-quarters  of  an  inch.  This  is  the  only  example  of  separation  of 
this  epiphysis  which  has  come  to  my  knowledge. 


CHAPTER  XXIII. 

FRACTURES   OF  THE   RADIUS   AND   ULNA. 

Cmt3€s, — In  a  large  majority  of  the  examples  of  this  fracture  i 
by  me,  which  have  been  of  such  a  character  as  to  warrant  an  attemtfl^l 
to  save  the  limb,  the  accident  has  been  occasioned  by  a  fall  upon  the 
pahii  of  the  hand  while  the  arm  was  extended  in  front  of  the  body. 
Yet  this  cause  is  not  so  constant  as  in  fractures  of  the  radius  alone, 
since  a  Considerable  number  have  been  occasioned  by  direct  blows; 
and  if  we  were  to  add  to  this  estimate  *all  of  those  bad  compound  frac- 
tures which  have  demanded  immediate  araputalion,  the  proportion  of 
fractures  occasioned  by  direct  and  indirect  blows  might  be  found  to 
be  pretty  nearly  balanced. 

Pi}ini  of  Fracture,  Chatmier^  Direction  of  Displacement,  Ac. — In  a 
record  of  sixty  fractures  of  both  tones,  not  including  gunshot  frac- 
tures, or  those  demanding  immediate  amputation,  I  have  found  six 
broken  in  the  upper  third;  twenty-four  in  the  middle  third,  and  thirty 
in  the  lower  third. 

Fig.  97. 
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In  one  case  the  radius  was  broken  three-quarters  of  an  inch  n\ 
its  lower  end,  and  the  ulna  about  one  inch  below  the  coronoid  pre 

*  Dri^ffenbach,  A  men  can  Jonmal  nf  Merlioal  Sciencej  7ol.  zxix.  p.  478 ;  from  Caa- 
per*ii  WocheiMclifift,  Gift.  2a,  1S41. 
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Four  of  tbe  Tractures  belonging  to  the  lower  third  were  F^b'-  ^^* 

probably  epiphyseal  separaiioos. 

Forty-six  were  simple,  eight  compound,  one  was 
comininiUetl,  three  both  compound  and  comminuted, 
one  complicated  with  a  fracture  of  the  humerus,  and 
one  with  a  partial  luxation  of  the  lower  end  of  the 
radius*  With  three  exceptions,  all  of  these  more 
serious  accidents  were  arranged  among  fractures  of  the 
lower  third,  and  generally  the  bones  had  been  broken 
near  the  wrist. 

Partial  fractures  have  been  frequently  observed,  but 
having  treated  of  these  accidents  fully  in  the  general 
chapter  on  Incomplete  Fractures,  I  shall  not  think  it 
necessary  to  make  any  further  allusion  to  them  in  this 
place. 

Pro^'no^/^,— Generally   these    bones   unite   in   from 
twenty  to  thirty  days;    but   I   have   seen   the    union 
occasionally  delayed   considerably  beyond   this   time, 
and  this  delay  has  occurred  especially  in  the  case  of 
the  radius.     Thus,  in  three   cases   of  compound    and 
comminuted  fracture,  the  ulna  united  within  four  or 
five  weeks,  while  the  radius  did  not  unite  until  tbe 
ninth  or  tenth  week.     Twice  in  simple  fractures  the 
ulna  has  united  in  the  usual  time,  but  the  radius  not  until  the  six- 
teenth week.     Once  the  ulna  has  united  promptly  and  the  rading 
remained  ununited  at  the  end  of  two  years,  at  which  time  I  practised 
resection  of  the  broken  ends  of  the  radius,  and  union 
was  speedily  established.  P»6-  99, 

On  the  other  hand  I  have  once  seen  the  union  de- 
layed four  months  in  the  case  of  the  ulna,  when  the 
radius  had  united  in  the  usual  time;  and  in  one  ex- 
ample of  compound  fracture  both  bones  refused  to 
unite  until  after  the  fifth  month. 

Thirty -three  of  the  whole  number  have  united  with- 
out any  appreciable  deformity,  and  Oft;een  are  known 
to  have  lefi;  some  marked  detect,  while  two  have  re- 
sulte<l  finally  in  the  loss  of  the  arm.  Of  the  remainder 
I  cannot  speak  positively. 

I  have  seen  the  fragments  deviate  slightly  in  almost 
every  direction,  but  most  often  it  has  been  noticed  that 
the  deviation  was  to  the  radial  or  ulnar  sides.  Thus, 
in  three  examples,  two  of  which  had  been  com- 
pound  fractures,  the  bones  have  united  in  such  a 
position  as  that  from  the  point  of  fracture  downwards 
the  forearm  has  been  deflected  to  the  ulnar  side^  and 
a  marked  projection  has  been  left  at  the  scat  of  frac- 
ture on  the  radial  side;  while  in  two  examples,  both 
of  which  were  simple  fractures,  exactly  the  opposite 
condition  has  obtained,  the  lower  part  of  the  forearm 
being  deflected  to  the  radial  side. 
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In  a  majority  of  cases  tlie  hand  lias  been  left  with  some  tendency 
to  pronation;  in  many  instances  thia  tendency  was  very  slight  and 
scarcely  appreciable^  but  in  others  it  has  been  quite  marked,  so  that 
the  patients  have  been  wholly  unable  to  supine  the  forearm  except  by 
a  motion  of  the  humerus  in  its  socket. 

From  what  has  been  said  it  must  be  seen  that  the  prognosis  in  these 
accidents  takes  the  widest  range:  for  while  a  larger  proportion  than 
in  the  case  of  almost  any  other  of  the  long  bones,  unite  without  any 
appreciable  deformity,  a  considerable  number  delay  to  unite  or  do  not 
unite  at  all,  and  some,  even  where  the  fracture  is  most  simple^  result 
in  the  complete  loss  of  the  limb,  I  am  not  now  speaking  of  those 
more  severe  accidents  in  which  the  limb  is  at  once  condemned 
amputation,  and  which,  in  the  case  of  the  arm,  are  numerous;  but, 
I  have  already  mentioned,  our  observations  here  apply  only  to  cases 
which  came  under  treatment  with  a  view  especially  to  the  fracture. 

I  shall  state  the  facts  more  fully,  and  then  perhaps  we  shall  think 
it  proper  to  inquire  w4iy,  when,  as  a  rule,  the  treatment  is  found  to  be 
so  simple  and  successful,  occasionally,  and  pretty  often  indeed,  it  re- 
sults so  disastrously, 

A  hoy,  aged  about  ten  years,  fell  from  a  tree,  April  22,  1856,  frac- 
turing the  right  forearm  near  the  lower  end  of  the  middle  third.  It 
was  evident  that  he  had  fallen  upon  the  palm  of  his  hand,  as  the  lower 
fragments  were  inclined  backwards,  and  one  of  the  bones  had  beer 
thrust  through  the  skin  on  the  front  of  the  arm. 

It  was  at  first  dressed  carefully  by  Dr.  Wiicox,  but  the  father  of  the^ 
lad  on  the  following  day  placed  him  under  the  care  of  an  empiric. 

Six  days  after  the  fracture  occurred,  I  was  called  to  see  him,  with 
several  other  gentlemen.  He  was  then  suffering  under  a  severe  attacl 
of  tetanus  which  had  commenced  the  night  before.  His  arm  was  much ' 
swollen  and  very  painful.     He  died  the  same  evening. 

I  was  unable  to  learn  very  particularly  what  had  been  the  treated 
ment  since  the  patient  was  seen  by  Dr.  Wilcox,  except  that  the  band* 
ages  had  been  most  of  the  time  very  tight,  and  that  the  empiric  had* 
applied  stimulating  liniments,  the  boy  constantly  complaining  greatlj 
of  tiie  pain.    I  found  the  arm  done  up  in  a  most  slovenly  maauer  withi 
several  narrow  splints,  underlaid  with  loose  and  knotty  fragments  of^ 
cotton  batting. 

We  removed  all  of  these  immediately,  and  laid  the  arm  upon  a 
cushion  supported  by  a  board,  to  both  of  which  the  arm  was  lightly^ 
secured  by  a  few  turns  of  a  bandage;  cool  water  lotions  were  dili- 
gently applied  and  chloroform  administered  by  inhalation;  but  the' 
fatal  event  was  delayed  only  a  few  hours. 

I  shall  not  stup  to  inquire  the  cause  of  a  result  so  unfortunate,  where 
the  treatment  has  been  so  palpably  unskilful. 

I  Ijave  already  mentioned  one  case  of  gangrene  of  the  hand,  after 
a  fracture  of  tlic  lower  part  of  the  humerus;  Norris,  in  a  note  to  the 
American  edition  of  LL^tons  Surgf^ry,  mentions  a  ease  which  came 
under  his  observation  in  the  Pennsylvania  Hospital,  the  fracture  1 
above  the  condyles,  and  still  another  has  I 
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cases  of  sloughing  of  the  arm,  after  fracture  of  the  radius,  aorl  one  of 
sloughing  from  tight  bandaging,  where  the  radius  was  aupposed  to  be 
broken,  although  the  dissection  proved  that  it  was  not. 

Robert  Smith  says,  that  similar  cases  have  been  recorded  in  the 
Oazette  Medicale,  To  the«ie  I  shall  now  add  two  examples  of  sloughing 
after  fracture  of  both  radius  and  ulna;  making  a  total  of  tvvelve  cases 
in  the  upper  extremities,  in  addition  to  those  reported  in  the  Gazette 
M^dicale,  ao  exact  account  of  which  I  have  not  seen. 

John  McGrath,  aet  9,  fell,  July  2,  1847,  from  a  ladder,  about,  thirty 
feet  to  the  ground,  breaking  the  right  radius  and  ulna  in  their  middle 
thirds.  A  surgeon  was  in  attendance  about  four  or  five  hours  after 
the  accident  occurred.  He  then  reduced  the  fractures  and  applied  two 
broad  splints,  one  on  the  palmar  and  one  on  the  dorsal  surface  of  the 
forearm.  Whether  a  roller  was  first  applied  to  the  arm,  or  not,  I  am 
unable  to  say.  The  splints  were  secured  in  place  by  a  roller  and  the 
arm  laid  in  a  sling. 

The  third  day  was  our  national  holiday,  and  the  patient  was  not 
visited.  Nor  was  he  seen  on  the  fourth  day,  not  being  found  at  home. 
On  the  fifth  day  the  surgeon  removed  the  bandages  and  found  the  arm 
gangrenous ;  and  within  an  hour  afterwards  I  was  requested  to  see  it 
also. 

I  found  him  lying  in  a  miserable  apartment,  with  his  right  arm 
resting  upon  a  pillow.  The  arm,  forearm,  and  hand  were  gangrenous 
through  their  whole  extent;  and  the  skin  of  the  right  side,  on  the 
front  of  the  chest,  had  assumed  a  dusky  color,  the  extreme  margin  of 
which  was  indicated  by  an  abrupt  crescentic  line.  The  thumb  and 
fingers  were  black.  His  countenance  was  bright  and  cheerful,  and 
his  mind  intelligent;  pulse  75,  and  soft;  tongue  clean.  He  had  slept 
undisturbed  the  night  before,  and  he  had  all  along  felt  perfectly  well, 
except  that  he  had  a  slight  dtarrhcea.  I  was  assured  by  the  surgeon 
and  by  all  of  the  family,  that  the  bandages  had  not  been  applied 
tightly;  but  we  were  told  that  on  the  third  day  of  the  accident,  having 
been  locked  into  the  house  by  his  mother,  who  was  a  peddler,  he 
climbed  out  of  the  window,  and  that  during  all  of  that,  and  most  of 
the  following  day  he  was  running  about  the  streets  firing  crackers, 
during  most  of  which  time  his  arm  was  removed  from  his  sling  and 
hanging  by  his  side.  On  the  morning  of  the  fourth  day,  his  mother 
noticed  that  his  fingers  were  black,  but  she  thought  they  were  stained 
with  powder. 

We  ordered  him  to  take  one-quarter  of  a  grain  of  opium  every 
four  hours,  and  applied  a  yeast  poultice  to  the  arm.  On  the  seventh 
day  the  gangrene  was  still  extending,  and  the  pulse  was  124;  yet  he 
continued  to  feel  well  and  to  eat  as  usual.  On  the  tenth  day,  the  line 
of  demarcation  had  commenced  opposite  the  shoulder-joint;  and  the 
crescentic  discoloration  on  the  breast,  which  had  at  first  spread  rapidly 
until  it  covered  nearly  the  whole  upper  half  of  the  chest,  was  quite 
faint,  in  some  parts  almost  lost. 

In  a  few  days  more  he  was  removed  to  the  county  almshouse,  tho 
separation  continuing  rapidly  to  take  place  until  the  arm  fell  off  at 
the  shoulder-joint ;  after  which  he  made  a  good  recovery. 
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A  ctiild,  two  years  and  three  montlis  old,  had  fallen  from  a  chair 
upon  the  floor,  a  distance  of  ahoiit  two  feet.  A  German  physiciaa 
being  called,  found,  as  he  believes,  a  fracture  of  both  bones  of  the  left 
arm.  The  fracture  was  near  the  middle.  He  imraediately  applied  a 
roller  from  the  fingers  to  the  elbow,  and  over  this  three  narrow  splints 
made  of  the  wood  of  a  cigar  box.  One  of  these  was  laid  upon  the 
palmar,  one  opon  the  dorsal,  and  one  upon  the  radial  side  of  the  fore- 
arm, and  the  whole  were  bound  together  by  another  roller.  From. 
thigt  time  until  the  tenth  day  the  child  contintied  to  play  about  on  the 
floor.  Ten  days  after  the  accident  occurred  the  doctor  noticed  that 
the  ulnar  side  of  the  little  finger  was  blue.  The  bandages  were  im- 
mediately removed,  and  were  never  again  applied  tightly. 

Three  or  four  days  after  I  was  requested  to  see  the  arm  with  the 
attending  physician.  The  gangrene  had  continued  toextend,  involving 
now  the  whole  of  the  little  finger  and  most  of  the  thumb.  There  were 
also  gangrenous  spots  over  the  hand  and  forearm,  extending  to  within 
one  inch  from  the  elbow-joint;  these  spots  were  more  numerous  ia 
front  and  on  the  back  of  the  forearm,  and  seemed  to  correspond  to 
the  pressure  of  the  splints.  The  hand  was  much  swollen,  and  also 
the  arm  above  the  line  of  the  gangrene.  The  sloughs  had  already 
commenced  to  be  thrown  off,  and  the  gangrene  was  only  extending  in 
a  few  points.  The  child  appeared  well  and  rather  playful,  except  when 
the  arm  was  being  dressed. 

I  ordered  a  yeast  poultice,  and  a  nourishing  diet. 

T  have  since  learned  that  the  arm  and  a  large  portion  of  the  hand 
were  finally  saved. 

South  also  says  that  he  has  seen  one  or  two  instances  of  mortifica- 
tion produced  by  splints  applied  too  tightly,  and  previous  to  the  acces- 
sion of  the  swelling  after  fracture,  and  which  have  not  been  loosened 
as  the  swelling  increased.^ 

How  shall  we  explain  the  frequency  of  these  accidents  after  fracture, 
especially  of  the  forearm  ? 

Malgaigne,  speaking  of  fractarea  of  both  bones  of  the  forearm,  re- 
marks that  **  when  the  displacement  is  considerable,  or  more  especially 
when  the  outward  violence  lias  been  excessive,  we  frequently  see  follow 
a  very  intense  inflammatory  swelling,  and  there  is  no  fracture  which 
complicates  itself  so  easily  with  gangrene  under  the  pressure  of  appa- 
ratus,"' 

Says  Ndlaton :  *'  If  we  make  choice  of  the  apparatus  of  J.  L.  Petit, 
it  is  necessary  that  it  shall  not  be  applied  too  tightly,  for,  as  Professor 
Roux  has  long  since  remarked,  fractures  of  the  forearm  are  those 
which  furnish  most  of  the  examples  of  gangrene  in  consequence  of 
an  arrest  of  the  circulation.  This  is  easily  understood^  if  we  consider 
on  the  one  hand  the  superficial  position  of  the  two  principal  arteries 
of  the  forearm,  and  on  the  other  the  disposition  of  the  apparel,  which 
must  almost  infallibly  compress  the  arteries  to  a  great  extent"^ 

•  South,  not*?  to  Cli alma's  Snrg,,  vol.  !•  p.  69. 
'  MalgAigne,  Frno.  ei  Dis^loc?.,  torn.  i.  p.  589. 

*  Is^latoa,  Fatkologie  CklrurgiuaLu,  p.  735. 
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I  do  not  think  that  this  accident  is  due  always  to  the  negligence  of 
the  surgeon.  It  may  be  due  many  times  to  the  carelessness  of  the 
parents  or  of  the  patient  himself;  as  in  the  case  of  the  boy  who  came 
under  my  own  observation,  and  who  lost  his  arm  at  the  shoulder- 
joint.  Sometimes  also  it  may  be  due  rather  to  the  severity  of  the 
original  injury,  which,  the  experience  of  every  surgeon  will  prove,  is 
occasionally  competent  to  the  production  of  such  bad  results.  A 
number  of  unfortunate  circumstances  mav  have  concurred,  such  as  a 
severe  injury,  especially  where  the  skin  has  remained  unbroken  and 
the  effused  blood  has  had  no  opportunity  to  escape — the  broken  bone 
may  have  rested  against  the  trunk  of  a  main  artery  causing  an  arrest 
of  its  circulation — the  constitution  may  be  impaired  by  previous  ill- 
ness, or  it  may  be  suffering  under  the  shock  of  the  injury ;  yet  that  it 
may  be  and  too  often  is  the  result  of  maltreatment,  on  the  part  of  the 
surgeon,  is  undeniable.  It  is  proper,  however,  to  discriminate  between 
the  responsibility  which  attaches  to  the  surgeon  as  the  true  exponent 
of  the  state  of  his  art,  and  that  which  attaches  to  the  art  itself  as 
taught  by  the  masters. 

The  old  surgeons  applied  first  a  roller  to  the  hand  and  forearm,  and 
over  this  their  various  splints.  J.  L.  Petit  thought  he  had  made 
a  valuable  improvement  upon  this  simple  plan  in  laying  over  the 
roller  a  compress,  supported  by  a  splint,  designed  to  press  between 
the  bones,  and  to  antagonize  thus  the  action  of  the  roller  in  drawing 
the  fragments  toward  each  other.  Duverney  believed  that  this  object 
would  be  best  accomplished  by  placing  the  pad  against  the  skin,  and 
under  a  circular  compress;  while  Desault  declares  all  of  these  modes 
inefficient,  and  announces  a  method  which  he  regards  as  accomplishing 
at  once  and  completely  all  of  the  indications ;  the  sole  peculiarity  of 
which  method  consists  in  placing  the  graduated  pads  against  the  skin, 
and  securing  them  in  place  by  a  roller.  Boyer  adopts  the  same  method 
without  any  modifications,  and  Mr.  Hind,  in  his  illustrations  of  frac- 
tures already  referred  to,  has  seen  fit  to  recommend  the  same,  at  least 
in  fractures  of  the  radius. 

It  is  quite  obvious  that  between  these  various  methods  there  remains 
very  little  if  anything  to  choose,  the  differences  being  too  trifling  and 
unessential  to  claim  serious  consideration.  Each  alike  is  inadequate 
to  accomplish  any  amount  of  useful  pressure  between  the  fragments ; 
each  alike  is  calculated  to  bind  the  bones  one  against  the  other,  and 
each  alike  exposes  to  the  danger  of  ligation  and  of  gangrene. 

Says  M.  Dupuytren:  "The  practice  of  rolling  the  arm  before  the 
splints  are  applied,  whether  internal  or  external  to  the  pads  and  com- 
presses, is  eminently  mischievous ;  and  instead  of  fulfilling,  directly 
counteracts,  the  indications  which  it  is  most  important  to  keep  in  view 
in  the  treatment  of  fractures  of  the  forearm." 

And  notwithstanding  the  same  sentiment  has  been  reiterated  by 
Velpeau,  Malgaigne,  Ndlaton,  Samuel  Cooper,  Bransby  Cooper, 
Erichsen,  Amesbury,  Gibson  and  others,  yet  we  find  today  the  great 
surgeon  of  Heidelburgh,  Chelius,  recommending  the  roller  to  be 
applied  under  the  splints,  after  the  manner  of  Desault :  while  Liston, 
Syme,  and  Fergusson,  who  perhaps  represent  the  Edinburgh  school, 
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iise  only  pasteboard  splints  above  the  compresses,  over  wbicb  is  im- 
Tnediatelj  applied  the  roller;  a  practice  which  differs  very  little  from 
that  recommended  by  Desault,  and  is  equally  obnoxious  to  criticism. 

Among  the  American  surgeons,  I  believe,  the  advice  and  practice 
of  Dupuytren  have  received  almost  universal  assent,  only  that  we  have 
always  employed  splints  much  wider  than  those  recommended  by 
this  distinguished  surgeon,  I  cannot  therefore  agree  with  my  accom- 
plished countryman,  Dr.  Eeynell  Coates,  if  in  the  following  para* 
graph  he  means  to  imply  that  American  surgeons  generally  adopt 
DesauU's  treatment.  Such  at  least  is  not  my  experience.  "  It  w^ould 
be  wrong,'*  says  Dr.  Coates,  ''not  to  bear  testimony,  oa  every  possi- 
ble occasion,  against  the  folly  so  universally  prevalent  that  induces 
surgeons  to  apply  a  bandage  directly  to  the  forearm  before  applying 
splints  in  injuries  of  this  character.  We  have  often  asked  for  a  ra- 
tional explanation  of  this  practice,  without  effect.  It  is  directly  at 
war  with  the  acknowledged  indications  in  the  coaptation  of  the  frag- 
ments, and  when  the  object  of  the  whole  apparatus  is  to  thrust 
asunder  their  extremities,  it  commences  by  binding  them  together. 
Few  plans  in  surgery  are  more  generally  followed ;  none  can  be  more  | 
absurd  " 

Of  the  estimate  placed  upon  the  roller  by  M*  Mayor,  the  reader 
will  judge  by  a  reference  to  the  passage  which  I  shall  quote  further 
on,  when  I  shall  speak  of  the  value  of  the  interosseous  compresses,       ' 

Amesbury  and  Bransby  Cooper  use  no  rollers  at  all — not  even  to 
secure  the  splints  in  place,  they  being  made  fast  to  the  forearm  by 
straps  or  tapes. 

Mr.  Amesbury  and  Mr.  South  also  endeavor  to  give  to  their  splints 
an  appropriate  shape,  by  having  them  constructed  with  more  or  less  1 
convexity.  It  must  be  noticed,  however,  that  the  practice  of  these  | 
two  gentlemen  is  very  dissimilar,  for  while  Mr.  South  applies  thd  I 
convex  surface  of  his  splint  to  the  interosseous  space,  Mr.  Amesbury  | 
reverses  tliis  plan,  and  applies  the  concave  surface  directly  to  the  skin. 

As  Ui  the  width  of  the  splints,  surge<:jns  are  also  very  generally 
agreed,  at  the  present  day.  that  they  ought  to  be  wider  than  the  arm, 
BO  as  to  prevent  the  roller  or  the  tapes  from  resting  against  its 
sides, 

I  do  not  intend  to  deny  peremptorily,  and  without  qualification,  the 
value  of  the  graduated  compresses,  which,  as  we  have  seen,  are  usually 
laid  along  the  interosseous  space  to  press  the  fragmenta  asunder.  It 
is  neeessary,  however,  to  caution  the  surgeon  against  their  injudicioua 
use.  M.  Nelaton  lias  well  remarked  of  the  apparel  employed  by  J. 
L.  Petit,  that  it  must  inevitably  compress,  to  a  great  extent,  the 
arteries  of  the  forearm;  and  the  remark  is  applicable,  in  only  a  lessj 
degree,  to  all  of  those  other  plans  in  which  the  compress  is  employed. 
And  I  suspect  that  to  this  portion  of  the  dressing,  quite  as  much  as  tc 
any  other  cause,  are  due  those  frightful  accidents  of  which  we  have' 
already  spoken.  The  arteries  are  not  only  exposed,  from  their  super- 
ficial position,  to  pressure  from  a  compress,  but,  in  addition  to  this,  it 
will  be  noticed  that  the  two  principal  arteries,  the  radial  and  the  ulnar, 
are  situated  upon  a  broad  and  flat  surface  of  bone,  along  which  this 
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pressure  mast  operate  most  advantageously.  So  early  as  the  year 
1833,  M,  Lenoir,  in  his  inaugural  thesis,  at  Paris,  called  attention  to 
this  danger,  aud  from  time  to  time  surgeons  have  continued  to  advert 
to  it,  but  they  have  seldrjm  given  to  its  consideration  that  prominence 
which  ita  importance  deserves. 

I  have  observed  another  fact  in  this  connection :  when  this  compress 
is  extended  low  down  on  the  palmar  surface,  within  an  inch  or  two  of 
the  wrist-joint,  it  soon  becomes  excessively  painful,  and  sometimes 
even  wholly  insupportable  in  consequence  of  the  pressure  made  upon 
the  median  nerve;  and  I  find  myself  always  obliged  to  exercise  great 
care  in  the  adaptation  of  the  pads  at  this  point.  For  this  reason  alone 
I  believe,  in  case  of  a  fracture  near  the  base  of  the  radius,  the  lower 
fragment,  if  it  were  thrown  toward  the  ulna,  could  not  be  retained  in 
its  place  by  graduated  compresses. 

In  short,  finding  that  broad  splints,  properly  covered  and  padded, 
answer  very  well  to  crowd  the  muscles  into  the  interosseous  space,  so 
far  as  it  is  proper  to  do  so,  and  believing  that  this  mode  is  less  painful 
and  less  dangerous,  I  selrjom  resort  to  graduated  compresses,  nor  can 
I  appreciate  their  necessity,  or  indeed,  their  utility.  Mr.  Lonsdale 
also  concurs  with  me  in  attaching  very  little  valne  to  this  part  of  the 
accustomed  apparel 

But  ^sten  to  the  surgeon  of  Lausanne,  M.  Mayor:  "What  signify 
graduated  compresses  phiced  between  the  bones  of  the  forearm  for 
the  purpose  of  separating  them  from  each  other?  These  bones  will 
not  have  that  constant  tendency  to  approach  each  other  which  has 
been  supposed,  provided,  first,  that  they  have  been  well  reduced; 
second,  that  for  the  purpose  of  maintaining  them  in  position  we  do 
Bot  make  use  of  a  preliminary  circular  bandage,  whose  action  is  an 
absurdity;  and,  in  short,  provided  we  make  the  retentive  means  act 
chiefly  upon  the  palmar  and  dorsal  surfaces  of  tlie  forearm/'* 

M.  Mayor  proceeds  to  declare  these  convictions  to  be  the  result  of 
his  own  experience,  both  in  the  treatment  of  simple  and  compound 
fractures  of  the  forearm,  and  he  intimates  that  in  the  use  of  the  cir- 
cular bandage  with  compresses,  surgeons  seem  to  have  rolled  the  arm 
into  a  cylinder  and  drawn  the  bones  together,  in  order  that  they  might 
tax  their  ingenuity  to  discover  some  means  to  again  separate  them. 

Surgeons  have  generally,  after  the  splints  have  been  applied,  placed 
the  forearm  in  a  position  of  semi-pronation,  or  midway  between  su- 
pination and  pronation,  so  that  the  radius  should  be  uppermost;  it 
betDg  assumed  that  in  this  position  the  two  hones  are  most  nearly  par- 
allel, and  least  inclined  to  displacement.  Such,  indeed,  w^as  the  prac- 
tice of  HippocrateSt  Paulas  iEgineta,  Celsus,  Albucasis,  and  of  most 
surgeons  down  to  this  day;  but  Lonsdale,  Robert  Smith, N^laton,  and 
South  have  lately  called  in  question  the  correctness  of  this  mode  of 
dressing,  at  least  when  it  is  atlopted  as  a  universal  rule. 

I  have  before  mentioned,  when  treating  of  fractures  of  the  ulna, 

*  Bandages  et  Appareila  k  PanseTnents,  on  Nonveau  Syst*nn«  d«*  Bt4it?atioii  Chiriir- 
gtcub,  par  M.  MatUiag  Mayor,  Chirurg.  eu  Clief  da  rHopiial  d&  Lausanne,  Switaer- 
Uod.     Parid  ed.  X83d,  p,  345, 
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tliat  M.  Fleury  liad,  in  one  iTistince,  been  unable  to  bring  the  frag- 
ments into  apposition  except  by  forced  supioation  of  the  forearm ; ! 
and  in  certain  fractures  we  have  seen  the  same  position  recommended 
by  Lonsdale. 

Says  Mr.  Sonth,  in  a  note  to  Chelius;  "Tn  fractures  of  both  bones 
tbe  forearm  is  best  laid  supine  f  and  Ndlaton  declares  that  in  frac- 
tures of  the  radius  and  ulna  at  any  point  of  their  upper  thirds  it  willl 
be  necessary  to  supine  the  arm,  both  in  the  redaction  and  during  the 
subsequent  treatment;  but  that  in  fractures  of  the  inferior  two4hirda( 
we  may  place  the  limb  in  a  condition  of  semi-pronation. 

It  seems  very  probable,  howe%^er^  that  both  of  these  gentlemen  have  ' 
received  their  suggestions  from  Mr.  Lousdale,  who,  as  we  have  already 
seen,  has  treated  the  question  very  much  at  length,  and  who  has  finally 
declared  his  decided  preference  for  the  supine  position  in  the  treatment 
of  all  fractures  of  the  forearm.  His  arguments  are  certainly  very  in- 
genious, and  as  applied  to  fractures  of  the  radius  above  the  insertion  of 
the  pronator  radii  teres,  they  seem  altogether  conclusive;  and,  indeed, 
they  commend  themselves  very  strongly  to  our  judgment,  as  applied  j 
to  all  fractures  of  the  forearm.  They  are  sustained  also  by  the  rciiulta 
of  his  own  experience,  and  I  see  no  good  reason  why  they  should  not 
be  more  thoroughly  examined  and  tested  by  other  surgeons.  The 
advantages  which  he  claims  for  this  method  are  more  perfect  coapta- 
tion of  the  broken  ends,  less  liability  of  the  fragments  to  encroach 
upon  the  interosseous  space,  and  consequently  less  danger  of  ancliy- 
losis  between  the  bones,  and  of  non-union  of  the  fragments,  more 
complete  restoration  of  the  power  of  supination,  and  less  tendency  to  i 
lateral  distortion,  or  of  felling  off  to  the  ulnar  or  radial  sides. 

My  own  cases,  treated  by  the  usual  metliod,  have  shown  that  while 
supination  is  frequently  impaired,  and  sometimes  entirely  lost,  prona- 
tion is  rarely  affected ;  and  that  lateral  displacements  are  much  more 
common  than  displacements  forwards  or  backwards.  How  this  posi- 
tion, semi-pronation,  may  tend  to  the  production  of  a  permanent  pro- 
nation,  I  have  fully  explained  when  speaking  of  fractures  of  the  head 
of  the  radius;  and  the  influence  of  the  same  position,  the  forearm 
resting  upon  its  ulnar  margin  in  the  sling,  in  the  production  of  a 
lateral  deviation  is  also  easily  understood.  If  the  arm  rests  upon  the 
filing  so  that  its  weight  hears  more  upon  the  point  of  fracture  than 
upon  the  extremities  of  the  bones,  then  the  ulna,  or  both  ulna  and 
radius,  will  incline  gradually  to  the  radial  side,  and  the  hand  will  fall  i 
off  to  the  ulnar  side ;  or  if  the  sling  rests  under  the  wrist  or  hand  , 
chiefly,  the  hand  will  ascend  to  the  radial  side,  and  the  broken  ends] 
of  the  two  bones  will  project  to  the  ulnar  side. 

If  this  plan  is  adopted,  viz :  laying  the  hand  and  forearm  upon  its 
back,  instead  of  upon  its  ulnar  margin,  the  elbow  should  remain  at 
the  side,  the  humerus  falling  perpendicularly  from  its  socket;  and  | 
the  forearm  should  rest  in  the  sling  directed  forwards  from  the  body. 

Finally,  whatever  may  be  the  mode  of  dressing,  let  me  repeat  the 
injunction  to  examine  the  arm  frequently.     No  surgeon  can  do  justice  ( 
to  himself,  or  to  bis  patient,  who  does  not  look  at  the  arm  at  least] 
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once  in  twenty-four  hours  during  the  first  ten  or  fourteen  days,  and 
in  some  cases  the  patient  ought  to  be  seen  twice  daily. 

When  the  fracture  is  compound,  it  is  often  quite  impossible  to 
retain  the  forearm  in  the  half-pronated  position;  since,  when  thus 
placed,  and  only  slightly  supported,  as  it  must  necessarily  be,  it  in- 
evitably falls  over  upon  its  palmar  surface. 

There  can  be  no  doubt  that  in  such  a  case  we  ought,  from  the  first, 
if  it  is  found  practicable,  to  place  it  upon  its  back,  in  a  position  of 
complete  or  nearly  complete  supination.  For  this  purpose,  a  single 
broad  splint,  carefully  cushioned  and  covered  with  oiled  cloth,  is  the 
most  suitable.  Upon  this,  the  forearm  is  to  be  laid,  and  secured  gently 
with  a  few  turns  of  the  roller.  If  the  patient  is  able  to  do  so,  and 
wishes  to  walk  about,  the  board  may  be  suspended  to  the  neck,  as 
recommended  by  M.  Mayor. 

I  have  said  that  we  ought,  in  case  of  compound  fracture,  to  lay  the 
forearm  upon  its  back,  if  practicable.  I  am  sure,  however,  that  the 
surgeon  will  find  very  many  patients  who  cannot  endure  this  position, 
and  he  may  be  compelled,  therefore,  to  lay  the  limb  upon  its  palmar 
surface,  or  to  leave  it  to  assume  any  other  position  in  which  it  may 
be  the  most  at  ease. 


CHAPTER  XXIV. 

FRACTURES  OP  THE  CARPAL  BONES. 

The  few  cases  of  fracture  of  the  carpal  bones,  which  have  come 
under  my  observation  were,  without  exception,  compound  and  com- 
plicated, and  have  resulted  in  the  complete  loss  of  the  hand,  or  in 
some  less  serious,  but  never  inconsiderable  mutilation  or  maiming. 

In  no  case  has  a  treatment  been  adopted  which  might  be  regarded 
as  having  reference  to  the  fracture,  or  the  purpose  of  which  was  to 
insure  apposition  and  union  of  the  fragments. 

It  may  be  proper  to  assume  in  a  matter  so  easily  comprehended, 
what  actual  and  recorded  experience  has  not  proven,  namely,  that 
simple  fractures  of  these  bones  will  demand  very  little  surgical  inter- 
ference, and  that  they  will  unite  generally  without  much  displacement, 
and  without  any  considerable  maiming.  It  is,  indeed,  quite  probable 
that  some  degree  of  anchylosis  between  their  adjacent  surfaces  will 
occur,  yet  even  in  the  normal  condition  they  enjoy  so  little  motion  as 
to  render  it  doubtful  whether  its  complete  loss  would  be  very  sensibly 
felt. 

In  cases  of  comminuted,  compound,  and  otherwise  complicated  frac- 
tures of  the  carpal  bones,  which  accidents  are  sufficiently  common, 
the  surgeon  has  only,  I  conceive,  to  follow  carefully  those  general  or 
special  indications  which  may  happen   to  be  present,  the  precise 


324 


FRACTUHE3  OF  TUE  METACARPAL  BOXES, 


cliaracter  of  which  it  would  be  difficult  to  anticipate,  and  for  the  trea 
ment  of  which  it  would  be  unsafe  to  attempt  in  a  writtea  treatise 
provide. 


CHAPTER    XXV. 


FRACTURES  OF  THE  METACARPAL  BONES. 


Devehpftieni  of  Metaearpal  Bones. — These  bones  are  each  forme 
from  two  centres  of  ossification.  In  the  caae  of  the  metacarpal  bone 
of  the  four  fingers  there  is  one  centre  for  each  shaft,  and  one  for  eac 
distal  extremity ;  but  in  the  case  of  the  metacarpal  bone  of  the  tham| 
there  is  one  centre  for  the  shaft  and  one  for  the  proximal  extremitj 
All  these  epiphyses  onite  with  the  shafts  at  about  the  twentieth  year 

Cmt^es, —These  bonen,  also,  are  generally  broken  by  direct  blowaj 
and  in  that  case  the  injury  is  often  of  such  a  character  as  to  demar 
amputation,  and  does  not  therefore  belong  to  that  class  of  acoideni 
of  which  It  is  the  purpose  of  this  volume  to  treat.     Not  an  incoQ^ 
aiderable  number,  however^  are  the  results  of  indirect  blows,  and 
pecially  of  blows  upon  the  knuckles  received  in  pugilistic  encounters. 
Thus,  in  a  record  of  thirteen  fractures,  I  find  this  cause  assigned  ic 
SIX ;  io  one  other  instance  it  was  occasioned  by  falling  upon  the  clenchc 
fist,  and  in  one  by  striking  a  board;  so  that  the  fractnre  has  result 
from  a  blow  upon   the  ends  of  the  bones  in  eight  of  the  thirteen 
examples, 

Dorsey,  in  his  Elements  of  Surgery^  mentions  also  that  he  has  kno^ 
the  metacarpal  bones  to  be  fractured  in  pugilistic  contests. 

J*o  in  t  of  Fra  ct  u  re  ;  Direclion  of  D  isp  lac  em  en  t ;  SymptOTfis. — One  e  t 
fracture  has  occurred  in  the  metacarpal  bone  of  the  thumb;  fiv^ 
times  in  the  metacarpal  bone  of  the  index  finger ;  once  in  the  second 
finger;  three  times  in  the  ring  finger,  and  three  times  in  the  metacar- 
pal bone  of  the  little  finger.  Two  of  those  belonging  to  the  ring  finger, 
and  the  three  occurring  in  the  little  finger,  were  produced  by  blowa 
with  the  clenched  fist,  and  in  each  instance  the  fracture  was  in  the 
lower  or  distal  third  of  the  bone.  Two  of  the  fractures  of  the  met 
carpal  bone  of  the  index  finger  were  produced  also  in  the  same  wayl 
but  the  fractures  were  near  the  middle  of  the  bone.  Of  the  wholl 
number,  six  were  broken  through  the  lower  third,  five  through  i\ 
middle,  and  two  through  the  upper  third. 

In  every  instance  where  the  bone  is  known  to  have  been  broken  by 
a  blow  upon  the  knuckles,  the  lower  end  of  the  lower  fragment  was 
thrown  toward  the  palm,  and  this  fragment  was  salient  backwards  at 
the  point  of  fracture. 

In  the  following  case  the  bone  was  probably  separated  at  tl 
epiphysis. 

Thomas  Hose,  set.  8,  fell  down  a  flight  of  steps,  Sept  11,  II 
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breaking  the  metacarpal  bone  of  the  index  finger  of  the  right  hand 
near  its  lower  extremity,  and  apparently  at  the  junction  of  the  epi- 
physis with  the  diaphysis. 

I  saw  the  lad  about  sixteen  hours  after  the  accident.  The  lower 
fragment,  projecting  abruptly  into  the  palm  of  the  hand,  could  be 
easily  replaced,  or  with  only  moderate  effort,  yet  immediately  when 
the  support  was  removed  it  would  become  displaced.  There  was  no 
crepitus. 

It  was  dressed  very  carefully  with  a  splint  and  compress;  but 
notwithstanding  our  continued  efforts  to  keep  the  fragments  in  place, 
the  epiphysis  united  considerably  depressed  toward  the  palm. 

In  one  instance,  also,  I  think  the  bone  was  rather  bent,  or  partially 
fractured,  than  broken  completely.  This  was  the  case  of  fracture  of 
the  metacarpal  bone  of  the  ring  finger,  produced  in  a  gymnasium  by 
striking  with  the  clenched  fist  against  a  board,  and  to  which  I  have 
already  alluded.  I  did  not  see  the  young  man  until  four  weeks  after 
the  accident,  when  I  found  the  lower  end  of  the  bone  depressed  toward 
the  palm  and  the  angle  made  at  the  point  of  fracture  was  rather 
rounded  and  quite  smooth ;  it  was  also  tender  at  this  point,  but  the 
bone  was  firm  and  unyielding.  Four  years  after  I  was  permitted  to 
examine  it  again,  and  I  found  the  same  slight  deformity  still  con- 
tinuing. 

A  partial  explanation  of  the  fact  that  the  joint  end  of  the  lower  frag- 
ment is  generally  displaced  toward  the  palm,  may  be  found  in  the 
natural  curve  of  these  bones,  which  is  such  that  when  the  fracture  has 
been  produced  bv  a  counter-stroke,  the  distal  end  would  almost  neces- 
sarily be  driven  m  this  direction ;  and  a  further  explanation  has  been 
suggested  by  Mr.  B.  Cooper,  namely,  the  action  of  the  interossei. 

Results. — Generally,  when  the  fracture  is  simple,  and  the  displace- 
ment is  not  considerable,  the  nature  of  the  accident  is  overlooked,  and 
some  deformity  must  inevitably  ensue.  In  a  majority  of  the  cases 
which  have  come  under  my  observation  this  has  been  the  fact,  and 
the  bone  has  remained  slightly  bent  at  the  seat  of  fracture,  but  with- 
out affecting  in  any  degree  the  value  of  the  hand. 

The  following  example  has  furnished  the  most  serious  result  of 
any  case  of  simple  fracture  of  these  bones  which  has  come  under  my 
notice. 

Louis  Mooney,  aet.  25,  struck  a  man  with  his  clenched  fist,  Nov.  4, 
1856,  breaking  the  metacarpal  bone  of  the  index  finger  of  the  right 
hand,  near  its  middle.  Great  swelling  and  suppuration  followed  the 
injury. 

February  21,  1857,  nearly  four  months  aftier  the  injury  was  re- 
ceived, he  consulted  me.  There  existed  at  this  time  a  complete  anchy- 
losis at  the  wrist-joint,  and  partial  anchylosis  in  the  fingers.  The  hand 
was  deflected  forcibly  to  the  radial  side.  At  the  point  of  fracture  the 
fragments  were  salient  backwards  and  quite  prominent,  but  firmly 
united. 

Even  when  the  existence  of  the  fracture  is  recognized,  it  is  not 
always  easy  to  retain  the  fragments  in  place,  as  the  case  of  epiphyseal 
separation  already  mentioned,  and  the  following  case,  will  illustrate. 
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ded,  and  especially  at  certain  points,  in  order  to  the  more  effectual 
support  of  the  fragments.  It  is  then  to  be  secured  in  place  with 
several  turns  of  a  roller.  When  either  of  the  metacarpal  bones,  ex- 
cept those  of  the  great  or  ring  finger,  is  broken,  the  splint  must  be 
wide  enough  to  secure  the  sides  of  the  hand  against  the  pressure  of 
the  roller. 

Thus  dressed,  the  hand  may  be  laid  in  a  sling  beside  the  chest,  or 
while  sitting  it  may  rest  upon  a  table. 

The  apparel  must  be  examined  daily,  and  readjusted  as  often  as  it 
shall  become  disarranged,  or  as  a  doubt  shall  arise  as  to  the  condition 
of  the  parts. 

When  the  fracture  is  followed  by  much  inflammation  or  occurs 
near,  and  especially  if  it  actually  involves  a  joint,  the  same  precau- 
tions must  be  adopted  to  prevent  anchylosis  as  in  the  case  of  similar 
fractures  in  other  bones. 


CHAPTEE  XXYI. 

FRACTURES  OP  THE  FINGERS. 

Development  of  the  Phalanges  of  the  Hand. — The  phalanges  of  the 
hand  are  formed  from  two  centres  of  ossification,  namely,  one  for  each 
shaft  and  one  for  each  proximal  end.  Ossification  commences  in  the 
shafts  at  about  the  sixth  week ;  in  the  epiphyses  of  the  first  phalanges 
between  the  third  and  fourth  years,  and  in  the  epiphyses  of  the  two 
last  phalanges  somewhat  later.  Complete  bony  union  takes  place 
between  the  epiphyses  and  the  shafts  at  from  the  eighteenth  to  the 
twentieth  year. 

Causes. — I  do  not  remember  to  have  seen  a  fracture  of  one  of  the 
phalanges  produced  by  a  counter-stroke;  I  am  aware,  however,  that 
they  are  occasionally  produced  in  this  way,  as  by  falling  upon  the 
ends  of  the  fingers,  and  especially  by  the  stroke  of  a  ball  in  the  game 
of  base. 

The  fact,  however,  that  they  are  generally  the  consequence  of  a 
direct  blow,  and  that  the  finger  bones  are  small  and  only  protected  by 
a  thin  covering  of  skin  and  tendons,  renders  them  peculiarly  liable  to 
comminution  and  to  other  serious  complications.  Thus,  in  a  record 
of  thirty  fractures,  gnly  eighteen  were  sufficiently  simple  to  warrant 
an  attempt  to  save  them ;  and  only  five  are  recorded  as  simple  frac- 
tures without  complications. 

Point  of  Fracture  and  Direction  of  Displacement. — In  the  following 
case  there  was  probably  an  epiphyseal  disjunction.  A  lad  four  years 
old  was  admitted  to  the  Hospital  of  the  Sisters  of  Charity,  Dec.  24, 
1849,  with  a  simple  fracture  of  the  first  phalanx  of  the  ring  finger  of 
the  left  hand ;  the  fracture  being  at  the  proximal  end  of  the  bone,  and 
at  the  junction  of  the  epiphysis  with  the  shaft. 
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serVe  one  of  the  purposes  for  which  it  was  designed,  and  secure  to  the 
patient  sometimes  hereafter  more  f\iithful  and  assiduous  attention. 

Treatment. — Boyer,  and  after  him  Brausby  Cooper,  have  taaght  that 
when  the  extreme  phahmx  m  broken,  from  the  small  size  of  the  bone, 
and  from  its  having  attached  to  it  the  nail  and  its  matrix,  it  is  better, 
in  all  cases,  to  amputate  at  once,  as  the  process  of  reparation  is  in 
such  case  extremely  slow  and  uncertain. 

Whether  in  any  of  the  cases  treated  by  myaelf,  or  which  have  been 
leen  by  me,  the  fracture  involved  the  last  phalanx,  I  am  not  now  able 
to  say^  but  my  impression  is  that  such  cases  have  come  under  my 
notice  which  have  been  successfully  treated,  and  I  cannot  but  regard 
the  rule  established  by  these  gentlemen  as  much  too  stringent.  Ex- 
amples must,  no  doubt,  goraelimes  occur,  in  which  the  fracture  is  so 
simple  in  its  character  as  to  render  prompt  reunion  pretty  certain; 
and  even  though  the  restoration  should  prove  tedious,  this  ought 
scarcely  to  be  regarded  as  a  sufficient  justification  for  so  serious  a 
mutilation  as  these  surgeons  propose,  since  the  loss  of  even  an  extreme 
phalanx  is  not  only  a  deformity,  but  must  prove  in  many  occupations 
a  troublesome  maiming. 

Prot  J.  Lizars,  of  the  Toronto  school  of  medicine,  C.  W.,  has  re- 
ported to  me  a  case  exactly  in  point.  "A  man  in  the  employ  of  the 
Toronto  Rolling  Mills  Company  fractured  the  distal  extremity  of  the 
ring-finger  of  the  right  hand.  The  fracture  was  transverse,  and  the 
nail  was  severely  bruised,  the  accident  being  caused  by  a  direct  blow. 
Crepitus  disiinct,  A  dorsal  splint  and  bandage  were  applied,  and  in 
a  short  time  the  fragments  were  united  firmly  by  bone.     The  nail 

bsequently  fell  oii|  and  a  new  one  was  formed." 

The  rule  ought  still  to  be  held  inviolate,  w^hich  surgeons  have  so 
often  repeated  in  reference  to  injuries  inflicted  upon  the  hand  and 
fingers,  namely,  that  we  should  save  always  as  much  as  possible. 

It  is  remarkable,  too,  how  much  nature,  assisted  by  art,  can  do 
toward  the  accomplishment  of  this  purpose.  If  the  bone  of  a  finger 
is  not  only  severed  completely;  but  also  all  of  its  soft  coverings,  save 
only  a  narrow  band  of  integument,  are  torn  asunder,  a  chance  remains 
for  its  restoration.  And  it  is  especially  interesting  to  observe  what 
recuperative  powers  are  possessed  by  the  articular  surfaces  of  these 
smaller  joints,  so  that  althougli  they  may  be  broken  into,  or  sawn 
through,  or  comminuted,  and  although  small  fragments  be  entirely 
removed,  a  complete  restoration  of  their  functions  is  sometimes  per- 
mitted, I  have  seen  and  reported  some  such  examples.  It  is  true, 
however,  that  such  fortunate  results  are  rare,  and  they  are  rather  to 
be  hoped  for  than  anticipated. 

Since,  in  the  case  of  these  delicate  bones,  the  slightest  deviation 
from  the  natural  form  or  position  determines  in  the  end  an  ugly  de- 
formity, it  becomes  exceedingly  necessary,  especially  with  females, 
tliat  we  should  open  and  examine  the  fingers  carefully  from  day  to 
day,  BO  that,  aa  the  swelling  subsides,  we  may  discover  and  correct 
any  displacement  which  may  happen  to  exist. 

As  a  splint,  I  have  fijund  nothing  so  convenient  as  gutta  percha,  or 
22 
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felt,  moulded  accurately  to  either  the  dorsal  or  palmar  aspect  of  the 
finger;  and  the  form  of  which  I  have  found  it  generally  necessary  to 
change  slightly  every  third  or  fourth  day,  until  consolidation  is  nearly 
or  quite  completed. 

If  the  fracture  is  near,  or  extends  into  a  joint,  the  finger  ought  to 
be  a  little  flexed  so  as  to  place  it  in  the  most  useful  position  in  the 
event  that  anchylosis  should  occur;  and  as  early  as  the  end  of  the 
second  week  the  joint  surfaces  should  be  slightly  moved  upon  each 
other  in  order  to  the  prevention  of  fibrous  or  bony  adhesions.  Nor  ia 
there  much  danger  of  preventing  the  union  of  the  bone  by  moving 
the  joints  at  this  early  day.  Union  occurs  between  these  fragments 
very  speedily,  and  I  have  never  met  with  a  case  of  non-union  of  the 
phalanges,  nor  do  I  remember  to  have  seen  a  case  reported. 

It  is  the  lateral  inclination  of  the  distal  end  of  the  finger  which, 
according  to  my  experience,  it  will  be  found  most  difficult  to  obviatCi 
and  which  mny,  perhaps,  in  some  cases  be  most  successfully  combated 
by  laying  the  tw^o  adjoining  sound  fingers  against  the  broken  finger, 
and  then  applying  a  moulded  splint  to  the  palmar  surface  of  the  whole. 
In  other  cases  it  will  be  more  convenient  to  apply  the  splint  only  to 
the  broken  finger. 

Rotation  of  the  lower  fragment  on  its  own  axis  is  especially  to  be 
guarded  against,  as  the  deformity  which  it  occasions  is  more  unseemly, 
and  the  impairment  of  utility  more  decided,  than  that  occasioned  by 
a  lateral  deviation. 

It  may  be  well  also  to  remind  the  surgeon  of  the  convenience  of 
extending  the  splint  beyond  the  end  of  the  last  phalanx,  and  moulding.  1 
it  to  this  extremity,  in  order  that  the  finger  may  be  protected  against 
injuries,  and  that  when,  irom  time  to  time,  the  splint  is  removed,  it 
may  be  reapplied  with  accuracy. 

In  all  cases  the  splint  should  be  lined  with  two  or  three  folds  of 
cotton  cloth,  or  with  a  single  piece  of  soft  flannel,  or  patent  lint,  and 
secured  in  place  with  narrow  and  neatly  cut  cotton  rollers.  Bandages 
of  this  width  should  never  be  torn,  but  carefully  cut  with  scissors. 


CHAPTEK    XXYII. 

FRACTURES    OF    THE    PELYIS,    AND    TRAUMATIO 
SEPARATIONB    OF    ITS    SYMPHYSES. 

Devehpment  of  the  Os  Innominatum.— This  bone  ia  formed  from 
eight  centres,  three  of  which  are  called  primary,  and  five  secondary. 
The  three  primary  centres  belong  respectively  to  the  ilium,  iachiura, 
and  pubes,  and  by  their  extension  form  eventually  the  greater  portion 
of  the  innominatam.  They  have  a  common  point  of  union  in  the 
acetabulum;  and  the  ischium  unites  with  the  pubes,  also,  by  the  June- 
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tion  of  their  rami.  These  conjunctions  occur  usually  between  the 
fifteenth  and  twentieth  years  of  life.  The  secondary  centres  do  not 
begin  to^  ossify  until  the  age  of  puberty,  and  may  therefore  properly 
be  considered  as  epiphyses.    One  forms  the  crest  of  the  ilium ;  one 


Development  of  the  os  innoiniDatam.    (From  Gray.) 

its  anterior  inferior  spinous  process;  one  forms  the  symphysis  pubis; 
one  the  tuberosity  of  the  ischium ;  while  the  fifth  constitutes  the  centre 
of  the  bottom  of  the  acetabulum.  The  epiphyses  become  joined  to 
the  primary  bones,  or  the  bodies  of  the  innominata,  at  about  the 
twenty -fifth  year. 

§  1.   PXJBES. 

Lente,  in  his  reports  from  the  New  York  Hospital,  mentions  the 
case  of  a  young  man,  set.  18,  who  was  crushed  between  a  couple  of 
cars,  in  consequence  of  which  he  died  two  days  after.  The  autopsy 
disclosed  a  separation  at  the  symphysis  pubis,  unaccompanied  with 
any  other  fracture.  The  right  side  was  displaced  backwards  about 
half  an  inch,  so  that  the  fingers  could  be  passed  between  the  bones. 
There  was  also  a  wound  in  the  top  of  the  bladder  large  enough  to 
admit  the  thumb.*    Similar  accidents  have  been  several  times  met  with 

'  Lente,  New  York  Journ.  Med.,  2d  aer.,  vol.  iv.  p.  286. 
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betNs^een  two  heavy  timbers,  and  on  tlie  following  day,  May  7,  1852, 
he  was  brought  to  tlie  hospital. 

No  crepitus  could  be  detected,  but  he  was  unable  to  lie  upon  the 
right  side,  and  the  right  lirab  was  nearly  paral3^zed.  It  was  evident 
that  the  bladder  or  urethra  had  been  ruptured,  and  on  the  third  day 
Dr,  Clark  opened  the  bladder  through  the  perineum,  evacuating  a 
large  amount  of  blood  and  urine,  and  affording  to  the  patient  very 
sensible  relief.  On  the  first  of  June,  however,  he  died,  having  sur- 
vived the  accident  twenty -five  days. 

The  autopsy  disclosed  several  fractures,  rdl  of  which  belonged  to 
the  right  oa  innorainatum.  First,  a  fracture  of  the  pubes  near  the 
symphysis ;  second,  a  fracture  near  the  junction  of  the  pubes  and  ilium ; 
thirci,  a  fracture  through  the  ramus 
of  the  ischium  anterior  to  the  tube- 
rosity.^ 

Sir  AsUey  mentions  a  case  (Case 
83)  of  fracture  of  the  '*  ramus  of  the 
pubes,"  nnaccompanied  with  injury 
to  the  bladder  or  urethra,  which  re- 
sulted in  a  complete  recovery;  and 
in  another  case  (Case  84)  the  patient 
recovered  in  eight  weeks,  and  was 
able  to  walk  nearly  as  well  as  before; 
but  he  soon  after  died  of  disease  of 
the  chest.  The  os  pubis  was  found, 
at  the  autopsy,  to  have  l>een  broken 
in  three  places ;  there  was  also  a 
fracture  extending  in  two  directions 
through  the  acetabulum,  witb  an 
extensive  comminuted  fracture  of 
the  ilium,  accompanied  with  great 
displacemenL 

Marat  has  even  found  it  necessary,  after  a  fracture,  to  remove  nearly 
tbe  whole  of  the  body  of  the  pubes  by  incision,  in  a  girl  of  18  years, 
and  who  not  only  recovered  completely,  but  having  subset|uently 
married,  she  gave  birth  to  two  children  in  easy  and  natural  labors.* 

Cappelletti  relates  that  a  man,  £et.  54,  jumped  from  a  carriage,  the 
horses  having  run  away,  and  alighted  with  his  feet  to  the  ground,  but 
with  one  limb  in  the  greatest  possible  degree  of  abduction,  A  surgeon, 
who  saw  him  immediately,  found  an  enormous  swelling  at  the  superior 
part  of  the  thigh,  accompanied  with  very  acute  pain.  When  seen  by 
Cappelletti,  at  Trieste,  six  months  after,  there  still  remained  a  slight 
swelling  near  the  ramus  of  the  ischium  and  pubes,  under  which  a 
careful  examination  detected  a  fragment  of  bone  two  and  a  half  inches 
long,  and  of  the  *'size  of  the  finger"  The  patient  was  able  to  walk, 
but  not  without  pain  and  limping.  Cappelletti  soon  began  to  suspect 
that  this  fragment  of  bone  consisted  of  a  part  of  the  ramus  of  the 

»  Clark,  BnstoTi  }>i**A.  and  Surti.  Journ,,  vol,  IHi.  p.  186. 
'  Marat,  horn  Mulgaigim,  op*  dt*  p.  <j4G< 
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The  following  sammary  of  a  case  of  fracture  of  the  iscbium,  reported 
ty  Sir  Astley  Cooper^  will  serve  to  illustrate  one  of  the  most  fortunate 
termioatioDs  of  these  accidents  when  accompanied  with  a  rupture  of 
the  urethra : — 

A  young  man  who  was  driving  a  cart^  was  thrown  down  and  a 
•wheel  passed  over  him.  On  the  following  morning  he  was  found  to 
have  a  fracture  of  the  left  leg  and  a  contusion  of  the  inner  side  of  the 
left  thigh.  There  was  also  great  swelling  and  ecchymosis  of  the 
scrotum,  with  a  slight  appearance  of  injury  over  the  pubes  and  left 
hypochondrium.  No  fi\acture  of  the  pelvis  was  at  that  time  discovered. 
The  patient  was  sufVering  great  pain,  and  was  cold  and  exhausted. 
Bloody  urine  escaped  from  the  bladder.  On  the  eighth  day  an  abscess 
had  pointed  on  the  left  side  of  the  perineum^  Which,  being  opened, 
discharged  a  great  quantity  of  pus  having  the  odor  of  urine;  extensive 
sloughing  occurred,  and  the  patient  sank  very  low.  On  introducing 
the  finger  into  the  wound,  the  ascending  ramus  of  the  ischium  could 
be  distinctly  felt,  and  the  fracture  traced  in  an  oblique  course,  the 
upper  fragment  being  slightly  displaced  forwards.  When  the  catheter 
was  introduced  into  the  uretlira  it  was  found  to  enter  this  wound,  and 
could  be  felt  resting  against  the  naked  bone.  From  this  time  until 
the  twenty-sixth  day,  the  urine  continued  to  escape  freely  through  the 
wound.  In  about  six  weeks  more  the  fistulous  opening  bad  entirely 
closed,  and  after  several  months  bis  recovery  was  complete.^ 

The  signs  of  this  accident  are  generally  even  more  obscure  than 
those  of  fracture  of  the  pubes,  but  in  a  case  of  doubt  the  bones  ought 
not  only  to  be  carefully  examined  from  without,  but  the  finger  should 
be  introduced  freely  into  the  rectum  and  the  anterior  surface  explored; 
or  the  tuber  ischii  may  be  grasped  between  the  thumb  and  finger  and 
moved  laterally  in  order  to  determine  the  existence  of  motion  or  crepi- 
tus. If  the  patient  is  a  female,  this  exploration  can  be  best  made 
through  the  vagina.  By  flexing  and  extending  the  thigh,  also,  crepi- 
tus may  sometimes  be  discovered.  The  examination  will  generally 
be  made  while  the  patient  lies  upon  his  back,  but  if  turning  is  not 
found  too  painful^  it  will  be  well  to  lay  him  upon  his  face,  that  the 
tuberosities  of  the  ischium  may  be  more  plainly  brought  into  view. 

A  considerable  proportion  of  the  fractures  of  both  the  pubes  and 
the  ischium  are  accompanied  with  lesions  of  the  bladder  or  of  the 
urethra,  either  of  which  circumstances  will  render  the  prognosis  very 
unfavorable;  but  in  simple  fractures  recoveries  may  generally  be 
expected,  yet  only  after  a  te<lious  confinement. 

It  is  not  usual,  except  in  cases  which  must  almost  necessarily  prove 
fatal,  to  find  much  displacement  of  the  fragments;  nor  is  it  probable 
that  by  any  manoeuvres  the  slight  displacements  which  are  found  to 
exist  can  be  entirely  overcome.  Instances  may  occur»  however,  ia 
which  careful  pressure  from  without,  or  the  introduction  of  a  finger 
into  the  rectum  or  vagina,  may  aid  in  the  restoration. 

The  posture  best  suited  to  these  cases  will  be  indicated  usually  by 
the  sensations  of  the  patient  himself.    Ordinarily  he  will  prefer  to  lie 

I  A.  Cooper,  by  BraDsby  Cooper,  Amer.  ed.,  p.  140. 
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Upon  bis  back  with  his  tlaighs  flexed  and  supported  by  pillows ;  and 
his  bips  slightly  elevated  by  a  firm  cushion  laid  under  the  upper  part 
of  the  sacrum*     His  knees  ought  also  to  be  gently  bound  together j 
hut  if  the  patient  linds  this  position  painful  or  excessively  irksornc 
as  sometimes  he  will,  be  may  be  permitted  to  occupy  aoy  positic 
which  he  finds  most  comfortable. 


§  3.  Ilium, 

Fractures  of  the  ilium  are  much  more  common  than  fractures  of 
either  the  ischium  or  pubes^  and  they  assume  a  great  variety  of  form 
directions,  and  degrees  of  complication. 

In  the  two  following  ejcamples  the  anterior  superior  spinous  process 
alone  was  broken  off: — 

John  Kelly,  aet,  36,  admitted  to  the  Hospital  of  the  Sisters  of  Chari 
Dec*  28,  1852,  having  just  fallen  and  broken  the  anterior  superioi 
spinous  process  of  the  ilium.  The  fragment  was  displaced  downward 
about  one -quarter  of  an  iiioh.  Motion  and  crepitus  distinct.  A  sligh 
ecchymosis  existed  over  the  point  of  fracture,  and  other  signs  of  coi 
tusion  about  the  hip  were  present.  He  was  intoxicated  at  the  time  oi 
the  accident,  and  could  not  tell  how  or  where  he  fell. 

He  was  laid  upon  his  back  in  bed,  with  his  thighs  flexed  upon  his' 
body;  and  in  this  position  we  attempted  to  reduce  the  fragment  and 
retain  it  in  place  with  a  bandage,  but  finding  this  impossible,  we  left 
him  with  only  instructions  to  remain  quietly  in  bed.  In  about  two 
weeks  the  fVagment  was  firmly  fixed  in  its  new  position,  and  he  was 
allowed  to  get  up  and  walk  about,  which  he  was  able  to  do  without 
inconvenience, 

July  13*  1853,  Matthias  Morrison  was  caught  under  a  bank  of  fallin^ 
earth,  and  on  the  following  day  Dr.  Mixer,  his  attending  surgeon, 
requested  me  to  see  the  case  with  him.    He  was  unable  to  stand  upoa." 
his  feet.     There  was  a  lacerated  wound  and  an  extensive  bruise  on 
his  left  hip ;  but  the  thigh  was  not  shortened  nor  everted,  and  he  could 
flex  it  slightly  upon  his  body.     Noticing  a  swelling  apd  discoloration 
in  the  region  of  the  anterior  superior  spinous  process  of  the  ilium» 
pressed  upon  it  and  felt  it  recede  with  a  distinct  crepitus ;  the  frag- 
ment, however,  immediately  resumed  its  place  when  the  pressure  w 
removed.     I  was  able  also,  by  a  careful  manipulation,  to  trace  the  lin 
of  fracture,  and  to  determine  that  it  included  a  small  portion  of  th 
anterior  extremity  and  wing  of  the  pelvis. 

We  directed  the  patient  to  remain  quietly  upon  his  bed  with  his 
lege  drawn  up.  He  soon  recovered,  but  I  am  unable  to  say  what  is 
the  present  position  of  the  fragment. 

More  frequeutly,  however,  the  fracture  involves  a  still  larger  por- 
tion of  the  crest  *»«  in  the  following  examples: — 

h  Jc  *,  was  cauglit  by  the  bumpers  between  two 

dni?  obliquely  the  anterior  superior  portion 


3t 
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crepitus  was  easily  detected.     His   abdomen   was  very  tender 
sliglitly  bloated. 

lie  was  laid  upon  his  back  witli  his  legs  drawn  up,  and  hot  fomenta- 
tions of  hops  and  vinegar  were  directed  to  be  applied  to  his  belly. 
He  took  also  one  grain  of  morphine.  The  broken  ala  did  not  seem 
disposed  to  become  displaced.  With  no  other  treatment,  his  recovery 
wag  rapid  j  and  the  bones  seemed  to  have  united  without  displace- 
ment. 

James  Roche,  set  41,  fell,  March  7,  1854,  from  a  height  of  fourteen 
feet,  breaking  off  the  anterior  superior  portion  of  the  right  ala  of  the 
pelvis.  On  the  following  day,  I  found  him  at  the  Htispital  of  the 
Sisters  of  Charity.  The  fragment,  which  was  quite  large,  was  mova- 
ble, and  occasionally  a  crepitus  could  be  detected.  It  was  displaced 
downwards  and  forwards  about  three-quarters  of  an  inch. 

He  was  laid  upon  his  back,  with  his  thighs  and  legs  moderately 
flexed.  At  the  end  of  two  weeks  he  found  himself  able  to  walk  with- 
out much  difficulty,  and  he  immediately  left  the  hospital.  At  this 
time  the  fragment  was  displaced  in  the  same  manner  and  direction  as 
at  first,  but  I  cannot  say  whether  it  had  united  or  not 

I  have  once  seen  a  fracture  of  the  posterior  superior  spinous  pro- 
cess, and  I  do  not  know  of  any  other  example. 

Miss  B-,  a?t  19,  was  thrown  from  her  liorse  backwards,  striking  with 
her  back  upon  the  ground.  She  was  first  atteoded  by  Dr.  Coan,  of 
Ovid,  N.  Y.;  and  she  did  not  come  under  my  care  until  two  weeks 
after  the  accident. 

I  found  a  small  fragment  broken  from  the  posterior  superior  spinous 
process  of  the  ilium,  and  displaced  backwards  in  the  direction  of  the 
spine  about  half  an  inch.  It  was  movable,  and  by  pressure  it  could 
be  partially  restored  to  place,  but  it  would  immediately  return  to  its 
abnormal  position  when  the  pressure  was  removed.  The  injured  hip 
was  painful,  and  occasionally  it  felt  numb.  She  had.  previously  suf- 
fered from  spinal  irritation. 

I  laid  a  compress  behind  the  fragment,  and  secured  it  in  place  with 
a  roller,  enjoining  perfect  rest.  She  recovered  from  her  lameness  in 
a  few  weeks,  but  I  believe  the  fragment  remains  displaced. 

Extensive  comminuted  fractures  of  the  ilium  are  generally  accom- 
panied with  so  much  injury  of  the  pelvic  viscera  as  to  prove  rapidly 
fatal;  but  the  following  example  will  show  that  this  rule  admits  of 
exceptions. 

June  5,  1854,  Bernard  Duffio,  aet.  82,  was  crushed  under  a  very 
heavy  stone  which  fell  upon  his  back.  I  found  the  left  ala  of  the 
pelvis  broken  into  several  fragments,  between  the  different  portions  of 
which  motion  and  crepitus  were  distinct  The  fractures  were  near  the 
superior  part  of  the  bone,  commencing  about  two  inches  back  of  the 
anterior  superior  spinous  process,  and  extending  backwards  irregu- 
larly* There  was  a  narrow  wound  commuDicating  with  the  fracture, 
from  which  I  removed  a  loose  fragment  of  bone.  The  right  leg  was 
abo  broken. 

Four  months  after,  he  was  still  confined  to  his  bed,  and  a  fistulous 
opening  continued  opposite  the  poiut  of  iraoture;  there  existed  also  a 
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higB  md  mBf[ab^  ma  of  oMfflg  8Mll8r  or  gaIIis  uomd  the  ftag^l 
meotft.    He  sooo  after  left  ifae  hospisaL 

Dr.  Saipeot,  of  Ibe  MaandnneOB  Goenl  Hospital,  Itaa  reported  a 
eaae  m  woieli  a  mao  xeeeiTed  a  compoond  ftaetaie  of  the  Im  iUum, 
aod  iereral  email  fragmeDls  were  venoved.  He  was  diacharged  itt 
the  end  of  three  momha  with  a  fisUiloos  opeoing  still  rematnm^  bot 
in  dlier  respecCs  be  was  qittle  welL^  I>r.  Cbeerer,  of  the  aame  boa- 
pittd^  reports  a  case  of  fractiife  of  tbe  ilium,  with  fracture  of  tbe  aa- 
eeoding  ramaa  of  tbe  pabesy  resaltiDg  in  complete  reooverj ;  bat  tbe 
leg  became  sborSeoed  and  tbe  toes  InTerted.  Br.  CbeeTer  beUeres 
tbat  tbe  lines  of  firactme  mel  in  tbe  aoetabalam.* 

Tbe  foUawtog  case  iUiistralea  tbe  more  fatal  injoii^  of  tbia  eba- 
racter: — 

Jobn  O^eaf  was  cmsbed  under  a  beavj  stone^  Oct.  23^  1351^  break- 
ing and  commiDQting  tbe  alje  of  tbe  pelYis  on  botb  sidea,  and  wound- 
log  aliao  the  iliac  vein.  He  was  taken  to  tbe  Hospital  of  tbe  Sisters 
of  Cbaritj,  and  died  in  a  few  bouis^  paitlj  from  the  shock  to  his  ays- 
lem  and  partly  from  the  hemorrhage, 

Lente,  of  the  New  York  Hospital,  has  reported  a  case  of  dislocation 
of  the  hip,  which  was  accompanied  with  a  fracture  also  of  the  ala  of 
the  pel  rid  upon  the  aame  side.  Tbe  dislocation  was  reduced  on  the 
thira  day,  and  the  patient  soon  after  died.  Tbe  autopsy  disclosedj 
what  bad  not  been  suspected  during  lifCr  namely,  tbat  the  left  iliut 
was  broken  horizontaUy  about  through  its  middle,  and  Tcrtically' 
through  the  crest ;  and  also  that  there  was  a  fracture  extending  through 
the  sacroiliac  synchondrosis^  accompanied  with  coDsiderable  oommi- 
nutioD  of  the  articular  surfaces.  It  was  also  found  that  a  portion  of 
the  small  iote^tine  was  ruptured,  and  probably  by  one  of  the  sharp 
fragments  of  tbe  broken  peliris.^ 

u  is  seldom,  I  think,  that  the  fragments  become  much  displaced; 
such,  at  least,  has  been  my  experience;  and  I  have  noticed  in  Dr»| 
Neiirs  cabinet  three  specimens  of  fracture  of  the  crest  of  the  ilium,  all 
of  which  had  united  without  any  appreciable  displacement    Dr.  Neil 
also  called  my  attention  to  the  fact  that  in  two  of  these  specimens  th€ 
ensheathing  callus  was  confined  to  the  outer  surface  of  the  bone;  anj 
observation  which  this   gentleman  assures  me  he  has  had  frequen^ 
occasion  to  make  before  where  the  fracture  belonged  to  a  flat  bone. 

The  same  cabinet  contains  a  specimen  of  gunshot  fracture  of  the 
iliura,  the  ala  being  perforated  by  a  smooth,  round  hole,  about  one 
inch  below  the  crest. 

If  any  displacement  exists,  the  upper  or  loose  fragment  is  generally| 
carried  slightly  inwards;  occasionally,  however,  it  is  found  displaced 
upwards,  outwards,  or  downwards. 

TVeatmtnL—ln  a  large  majority  of  cases  the  fragments,  if  displaoedt^ 
cannot  be  replaced.     Occasionally,  however,  as  where   the   anterior 
superior  spinous  process  is  broken  ofl*  with  only  a  small  portion  of  the 
creat,  the  fragment  may  be  seized  with  the  fingers  and  carried  outwards 


^  Bursent,  Bodton  Med.  and  Sa?g.  Jouru.,  yoL  HIL  p.  12L 
'  Clie*v»*r  Bost.  Med.  and  Surg.  Journ.,  May  3.  1866. 
*  Le'  'nJL  Joum.  of  Med.,  Jan.  1851,  p.  29. 
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or  upwards,  or  in  wbatever  direction  may  be  necessary ;  but  to  retain 
it  in  this  position  is  generally  quite  impossible.  The  bandage  or 
broad  belt  which  we  have  recommended  in  certain  fractures  ot"  the 
ubes  would  be  in  these  cases  not  only  useless,  but  absolutely  mis- 
iliievous,  since  its  eSect  must  be  to  press  inwards  the  fragments,  and 
'tlms  to  create  a  displacement  which  might  not  otherwise  exist. 

The  surgeon  ought  to  determine  by  a  careful  examination  the  extent 
and  direction  of  the  fracture,  and,  having  done  what  was  in  his  power 
to  replace  the  fragments,  he  should  lay  his  patient  upon  his  back  with 
the  thighs  drawn  up  and  supported.  This  is  the  position  which  will 
generally  be  found  most  comfortable;  but,  as  in  other  fractures  of  the 
pelvis,  it  may  be  well  always  to  try  the  effect  of  other  positions,  and 
especially  to  determine  their  influence  upon  the  fragments,  and  finally 
to  adopt  that  precise  posture  which  accomplishes  the  indications  best. 

tif  the  fracture  is  compound,  and  the  fragments  have  penetrated  the 
belly,  the  wound  should  be  enlarged,  and,  as  far  as  possible,  every  piece 
of  bone  should  be  removed;  but  if  the  fragments  cannot  be  found, 
the  external  opening  should  be  allowed  to  remain  so  as  to  favor  their 
escape  when  suppuration  shall  have  taken  place. 


4.  Acetabulum. 


Although,  strictly  speaking,  fractures  of  the  acetabulum  belong 
always  to  one  or  all  of  those  bones  of  the  pelvis  whose  lesions  have 
already  been  described,  yet  the  peculiar  relations  of  this  cavity  to  the 
femur  render  it  necessary  that  they  should  be  considered  as  a  separate 
class  of  accidents. 

Fractures  of  the  acetabulum  divide  themselves  naturally  into  two 
varieties. 

First,  Fractures  of  the  base  of  the  cavity,  with  or  without  displace- 
ment. 

Second,  Fractures  of  the  rim,  with  or  without  displacement. 

In  fractures  of  the  base  of  the  cavity^  not  accompanied  with  displace- 
ment, nothing  but  crepitus  can  be  present  as  a  sign  of  the  accident; 
and  this  will  scarcely  be  sufficient,  in  itself,  to  enable  the  surgeon  to 
distinguish  it  from  a  fracture  of  the  neck  of  the  femur  within  the 
capsule  without  displacement. 

It  is  probable,  therefore,  that  its  existence  will  only  be  determined 
by  dissection.  Nor  is  it  of  much  importance  that  the  diagnosis  should 
be  made  out ;  since  in  either  case  neither  splints  nor  any  other  sur- 
gical appliances  could  be  of  service.  An  injury  so  severe  as  to  frac- 
ture the  aeetabulnm  will  necessarily  so  much  bruise  the  body,  and 
concuss  the  viscera  of  the  pelvis,  as  to  compel  the  patient  to  remain 
quiet  for  a  number  of  days,  and  this  is  all  that  would  be  thought 
necessary  if  the  nature  of  the  accident  was  exactly  determined. 

Dr.  NeilFs  cabinet  contains  a  specimen  of  this  kind,  in  which  the 
fracture,  commencing  near  the  centre,  extends  in  three   directions 
across  the  cotyloid  margins;  and  in  which  perfect  bony  unif 
occurred  without  displacement. 
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ischium  and  pubes  detaclied  by  muscular  contraction.  On  examining 
it  anteriorly  he  found  this  part  of  the  pelvis  defective,  and  the  loose 
portion  of  bone  had  all  of  the  anatomical  characters  of  the  defective 
part.  He  felt  distinctly  the  circular  projection  indicating  the  point 
where  the  ascending  branch  of  the  ischium  unites  with  the  descending 
branch  of  the  pubes.* 

Whifcaker,  of  Lewistown.  N.  Y.,  saw  the  body  of  the  left  oa  pubis 
broken  in  a  female  while  in  the  seventh  month  of  pregnancy.  She 
liad  fallen  down  a  pair  of  stairs,  striking  astride  the  edge  of  an  open, 
upright  barrel.  The  fracture  was  oblique*  and  with  but  little  dia 
placement,  yet  she  complained  of  excruciating  pain  in  the  left  pul 
region  on  the  legist  motion.  The  accident  was  followed  by  no  positii 
attempt  at  miscarriage.* 

The  danger  in  these  accidents  consists  not  so  much  in  the  fractui 
as  in  the  injury  done  to  the  bladder  and  other  pelvic  viscera.     If 
bladder  is  opened  into  the  peritoneal  cavity,  death  is  almost  ine^ 
table,  and  even  when  the  bladder  or  urethra  has  suffered  laceratio? 
lower  down  or  at  any  point  above  the  deep  perineal  fascia,  extensive 
urinary  infiltrations,  followed  by  abscesses  and  gangrene,  generally 
expose  these  patients  to  the  most  imminent  hazards. 

The  practice  pursued  at  Guy's  Hospital  in  the  case  of  separation  at 
the  symphysis  pubis,  commends  itself  both  by  its  simplicity  and  by 
its  success.  Antiphlogistic  remedies  steadily  pursued,  rest  in  the  re- 
cumbent posture,  the  use  of  the  catheter  when  necessary,  and  in  certain 
cases  the  girding  the  pelvis  with  a  firm  belt  or  band,  are  measures 
which  seem  to  meet  all  of  the  important  indications. 

If  the  fracture  is  accompanied  with  displacement,  it  will  be  proper 
to  attempt  to  restore  the  fragments,  but  except  in  the  case  of  separa- 
tion at  the  symphysis  very  little  aid  can  be  expected  from  a  band  or 
any  similar  means^  in  retaining  them  in  place.  It  will  be  sufficient, 
generally,  in  such  examples  to  place  the  patient  quietly  upon  his  back, 
with  his  thighs  flexed  upon  his  body,  and  to  treat  the  accident  in  all 
other  respects  as  a  case  of  inflammation. 

If  the  urine  has  become  extravasated  underneath  the  pelvic  fascia, 
no  time  ought  to  be  lost  in  opening  freely  through  the  perineum,  and 
in  extending  the  incisions,  if  necessary,  into  the  urethra  and  bladder, 


§  2.  Ischium, 

When  speaking  of  fractures  of  the  pubes  we  have  already  noticed 
some  examples  of  fractures  of  the  ischium  also ;  indeed,  it  is  seldom 
that  one  of  the  bones  of  the  innomiuatum  is  broken  without  a  coincident 
fracture  of  one  or  both  of  the  others.  The  records  of  surgery  furnish 
several  other  examples,  produced  generally  by  a  fall  upon  the  tubero- 
sities; but,  perhaps,  the  most  remarkable  instance  is  that  mentioned 
by  Marat  as  having  occurred  in  a  female  during  labor, 

'  CappeUetti,  Ranking'a  Abstraot,  No.  vilL  p,  83  ;  from  Qionmle  per  serTire  &1  Pro- 
gross!  (^eOa  Palologie  dell  a  Te  rape  a  tic  a,  1847. 
*  Wbitaker,  Amer.  Joarn.  Med.  Sei.,  July,  1857,  p.  283. 
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The  following  summary  of  a  case  of  fracture  of  the  ischium,  reported 
by  Sir  Astley  Cooper,  will  serve  to  illustrate  one  of  the  most  fortunate 
terminations  of  these  accidents  when  accompanied  with  a  rupture  of 
the  urethra: — 


A  young  man  who  was 


driving  a  cart, 


was  thrown  down  and  a 


wheel  passed  over  him.  On  the  following  morning  he  w^as  found  to 
have  a  fracture  of  the  left  leg  and  a  contusion  of  the  inner  side  of  the 
left  thigh.  There  w^as  also  great  swelling  and  ecchyraosis  of  the 
scrotum,  with  a  slight  appearance  of  injury  over  the  pubes  and  left 
hypochondrium.  No  fracture  of  the  pelvis  was  at  that  time  discovered,  | 
The  patient  w^as  suffering  great  pain,  and  was  cold  and  exhausted. 
Bloody  urine  escaped  from  the  bladder.  On  the  eighth  day  an  abscess 
had  pointed  on  the  left  side  of  the  perineum,  ^vhich,  being  opened, 
discharged  a  great  quantity  of  pus  having  the  odor  of  urine;  extensive! 
sloughing  occurred,  and  the  patient  sank  very  low,  On  introducing 
the  finger  into  the  wound,  the  ascending  ramus  of  the  ischium  could 
be  distinctly  felt,  and  the  fracture  traced  in  an  oblique  course,  the 
upper  fragment  being  slightly  displaced  forwards.  When  the  catheter 
was  introduced  into  the  urethra  it  was  found  to  enter  this  wound,  and 
could  be  felt  resting  against  the  naked  bone*  From  this  time  until 
the  twenty-sixth  day,  the  urine  continued  to  escape  freely  through  the 
wound.  In  about  six  weeks  more  the  fistulous  opening  had  entirely 
closed,  and  after  several  months  his  recovery  was  complete,' 

The  signs  of  this  accident  are  generally  even  more  obscure  than 
those  of  fracture  of  the  pubes,  but  in  a  case  of  doubt  the  bones  ought 
not  only  to  be  carefully  examined  from  without,  but  the  finger  should 
be  introduced  freely  into  the  rectum  and  the  anterior  surface  explored:. 
or  the  tuber  ischii  may  be  grasped  between  the  thumb  and  finger  and' 
moved  laterally  in  order  to  determine  the  existence  of  motion  or  crepi- 
tus. If  the  patient  is  a  female,  this  exploration  can  be  best  made 
through  the  vagina*  By  flexing  and  extending  the  thigh,  also,  crepi- 
tus may  sometimes  be  discovered.  The  examination  will  generally 
be  made  while  the  patient  lies  upon  his  back,  but  if  turning  is  not 
found  too  painful,  it  will  be  well  to  lay  him  upon  his  face,  that  the 
tuberosities  of  the  ischium  may  be  more  plainly  brought  into  view, 

A  considerable  proportion  of  the  fractures  of  both  the  pubes  and 
the  ischium  are  accompanied  wnth  lesions  of  the  bladder  or  of  the 
urethra,  either  of  which  circumstances  will  render  the  prognosis  yery 
unfavorable;  but  in  simple  fractures  recoveries  may  generally  be 
expected,  yet  only  after  a  tedious  confinement. 

It  is  not  usual,  except  in  cases  which  must  almost  necessarily  prove 
fatal,  to  find  much  displacement  of  the  fragments;  nor  is  it  probable 
that  by  any  manoeuvres  the  slight  displacements  which  are  found  to 
exist  can  be  entirely  overcome.  Instances  may  occur,  however,  ia 
which  careful  pressure  from  without,  or  the  introduction  of  a  finger! 
into  the  rectum  or  vagina,  may  aid  in  the  restoration. 

The  posture  best  suited  to  these  cases  will  be  indicated  usually  bj 
the  sensations  of  the  patient  himself.     Ordinarily  he  will  prefer  to  lie 


*  A.  Cooper,  \>y  Branaby  Cooper,  Amer,  ed.,  p»  140. 
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Upon  liis  back  with  his  tbigbs  flexed  and  supported  by  pillows;  and 
his  hips  slightly  elevated  by  a  firm  cushion  laid  under  the  upper  part 
of  the  sacrum.  Ilis  knees  ought  also  to  be  gently  bound  together s 
but  if  the  patient  finds  this  position  painful  or  excessively  irksome 
as  sometimes  he  will,  he  may  be  permitted  to  occupy  any  position 
which  he  finds  most  comfortable. 


§  3.  Ilium. 

Fractures  of  the  ilium  are  much  more  common  than  fractures  of 
either  the  ischium  or  pubes,  and  they  assume  a  great  variety  of  forms, 
directions,  and  degrees  of  complication. 

In  the  two  following  examples  the  anterior  superior  spinous  pre 
alone  was  broken  off: — 

John  Kelly,  ^U  36,  admitted  to  the  Hospital  of  the  Sisters  of  Charit 
Dec.  28^  1852,  haviog  just  fallen  and  broken  tlie  anterior  superiof 
spinous  process  of  the  ilinm.  The  fragment  was  dis}ilaced  doTimward^ 
about  one-quarter  of  an  inch.  Motion  and  crepitus  distinct,  A  slight 
ecchymosis  existed  over  the  point  of  fracture,  and  other  signs  of  con- 
tusion  about  the  hip  were  present.  lie  was  intoxicated  at  the  time  of 
the  accident,  and  could  not  tell  how  or  where  he  fell. 

He  was  laid  upon  his  back  in  bed,  with  his  thighs  flexed  upon  bia_ 
body;  and  in  this  position  we  attempted  to  reduce  the  fragment  and 
retain  it  in  place  with  a  bandage,  but  finding  this  impossible,  we  left 
him  with  only  instructions  to  remain  quietly  in  bed.  In  about  two 
weeks  the  fragment  was  firmly  fixed  in  its  new  position,  and  he  wa 
allowed  to  get  up  and  walk  about,  which  he  was  able  to  do  without 
inconvenience. 

July  13, 1853,  Matthias  Morrison  was  caught  tinder  a  bank  of  falling^ 
earth,  and  on  the  following  day  Dr.  Mixer,  his  attending  surgeou 
requested  me  to  see  the  case  with  him.     He  was  unable  to  stand  upoa^ 
his  feet.     There  was  a  lacerated  wound  and  an  extensive  bruise  on 
Iris  left  lap ;  but  the  thigh  was  not  shortened  nor  everted,  and  he  could  i 
flex  it  slightly  upon  his  body*     Noticing  a  swelling  and  discoloration] 
in  the  region  of  the  anterior  sui>erior  spinous  process  of  the  ilium,  1 1 
pressed  upon  it  and  felt  it  recede  with  a  distinct  crepitus;  the  frag* 
ment,  however,  immediately  resumed  its  place  when  the  pressure  was 
removed.     I  was  able  also,  by  a  careful  manipulation,  to  trace  the  line 
of  fracture,  and  to  determine  that  it  included  a  small  portion  of  the 
anterior  extremity  and  wing  of  the  pelvis. 

We  directed  the  patient  to  remain  quietly  upon  hia  bed  with  hia 
legs  drawn  up.  He  soon  recovereil,  but  I  am  unable  to  say  what  is 
the  present  position  of  the  fragment. 

More  frequently,  however,  the  fracture  involves  a  still  larger  por- 
tion of  the  crest,  as  in  the  following  examples: — 

Joseph  Joquoy,  sdL  40,  was  caught  by  the  bumpers  between  two 
cars,  Feb.  10,  1854,  breaking  obliquely  the  anterior  superior  portioQ^ 
of  the  ilium.    I  saw  hira  within  an  hour,  and  found  him  greatly  pros- 
trated; the  fragment  of  the  pelvis  broken  off  was  quite  movable,  and 
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crepitus  was  easily  detected.    His   abdomen   was  very  tender  and 
slightly  bloated. 

He  was  laid  upon  his  back  with  his  legs  drawn  up,  and  hot  fomenta- 
tions of  hops  and  vinegar  were  directed  to  be  applied  to  his  belly. 
He  took  also  one  grain  of  morphine.  The  broken  ala  did  not  seem 
disposed  to  become  displaced.  With  no  other  treatment,  his  recovery 
was  rapid ;  and  the  bones  seemed  to  have  united  without  displace- 
ment. 

James  Roche,  aet.  41,  fell,  March  7,  1854,  from  a  height  of  fourteen 
feet,  breaking  oflF  the  anterior  superior  portion  of  the  right  ala  of  the 
pelvis.  On  the  following  day,  I  found  him  at  the  Hospital  of  the 
Sisters  of  Charity.  The  fragment,  which  was  quite  large,  was  mova- 
ble, and  occasionally  a  crepitus  could  be  detected.  It  was  displaced 
downwards  and  forwards  about  three-quarters  of  an  inch. 

He  was  laid  upon  his  back,  with  his  thighs  and  legs  moderately 
flexed.  At  the  end  of  two  weeks  he  found  himself  able  to  walk  with- 
out much  difficulty,  and  he  immediately  left  the  hospital.  At  this 
time  the  fragment  was  displaced  in  the  same  manner  and  direction  as 
at  first,  but  I  cannot  say  whether  it  had  united  or  not. 

I  have  once  seen  a  fracture  of  the  posterior  superior  spinous  pro- 
cess, and  I  do  not  know  of  any  other  example. 

Miss  B.,  8Bt.  19,  was  thrown  from  her  horse  backwards,  striking  with 
her  back  upon  the  ground.  She  was  first  attended  by  Dr.  Coan,  of 
Ovid,  N.  Y. ;  and  she  did  not  come  under  my  care  until  two  weeks 
after  the  accident. 

I  found  a  small  fragment  broken  from  the  posterior  superior  spinous 
process  of  the  ilium,  and  displaced  backwards  in  the  direction  of  the 
spine  about  half  an  inch.  It  was  movable,  and  by  pressure  it  could 
be  partially  restored  to  place,  but  it  would  immediately  return  to  its 
abnormal  position  when  the  pressure  was  removed.  The  injured  hip 
was  painful,  and  occasionally  it  felt  numb.  She  had.  previously  suf- 
fered from  spinal  irritation. 

I  laid  a  compress  behind  the  fragment,  and  secured  it  in  place  with 
a  roller,  enjoining  perfect  rest.  She  recovered  from  her  lameness  in 
a  few  weeks,  but  I  believe  the  fragment  remains  displaced. 

Extensive  comminuted  fractures  of  the  ilium  are  generally  accom- 
panied with  so  much  injury  of  the  pelvic  viscera  as  to  prove  rapidly 
fatal ;  but  the  following  example  will  show  that  this  rule  admits  of 
exceptions. 

June  5,  1854,  Bernard  Duffie,  aet.  82,  was  crushed  under  a  very 
heavy  stone  which  fell  upon  his  back.  I  found  the  left  ala  of  the 
pelvis  broken  into  several  fragments,  between  the  different  portions  of 
which  motion  and  crepitus  were  distinct.  The  fractures  were  near  the 
superior  part  of  the  bone,  commencing  about  two  inches  back  of  the 
anterior  superior  spinous  process,  and  extending  backwards  irregu- 
larly. There  was  a  narrow  wound  communicating  with  the  fracture, 
from  which  I  removed  a  loose  fragment  of  bone.  The  right  leg  was 
also  broken. 

Four  months  after,  he  was  still  confined  to  his  bed,  and  a  fistulous 
opening  continued  opposite  the  point  of  fracture;  there  existed  also  a 
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large  and  irregular  mass  of  ossifie  matter  or  callus  around  the  frag- 
ments.    He  soon  after  left  the  hospital. 

Dr,  Sargent,  of  the  Massachusetts  General  Hospital,  has  reported  a, 
case  in  which  a  man  received  a  compound  fracture  of  the  left  ilium  J 
and  several  small  fragments  were  removed.     He  was  discharged  ai 
the  end  of  three  months  with  a  fistulous  opening  still  remaining,  but' 
in  other  respects  he  was  quite  welh'     Dr.  Cheever,  of  the  same  ho&* 
pital,  reports  a  case  of  fracture  of  the  ilium,  with  fracture  of  the  as-. 
cending  ramus  of  the  pubes^  resulting  in  complete  recovery ;  but  th€ 
leg  became  shortened  and  the  toes  inverted.     Dr.  Cheever  believes' 
that  the  lines  of  Iracture  met  in  the  acetabulum.* 

The  following  case  illustrates  the  more  fetal  injuries  of  this  cha- 
racter : — 

John  O'Keaf  was  crushed  under  a  heavy  stone,  Oct.  23, 1851,  break- 
ing and  comminuting  the  alse  of  the  pelvis  on  both  sides,  and  wound- 
ing also  the  iliac  vein.  He  was  taken  to  the  Hospital  of  the  Sisters 
of  Charity,  and  died  in  a  few  hours,  partly  from  the  shock  to  his  sys- 
tem and  partly  from  the  hemorrhage. 

LentCp  of  the  New  York  Hospital,  has  reported  a  case  of  dislocation 
of  the  hip,  which  was  accompanied  with  a  fracture  also  of  the  ala  of 
the  pelvis  upon  the  same  side.  The  dislocation  was  reduced  on  the 
third  day,  and  the  patient  soon  after  died.  The  autopsy  disclosed 
what  had  not  been  suspected  during  life,  namely,  that  the  left  ilium 
was  broken  horizontally  about  through  its  middle,  and  vertically 
through  the  crest ;  and  also  that  there  was  a  fracture  extending  through 
the  sacro- iliac  synchondrosis,  accompanied  with  considerable  commi* 
nution  of  the  articular  surfaces.  It  was  also  found  that  a  portion  of 
the  small  intestine  was  ruptured,  and  probably  by  one  of  the  sharp 
fragments  of  the  broken  pelvis.^ 

It  is  seldom,  I  think,  that  the  fragments  become  much  displaced ; 
Buch,  at  le^st,  has  been  my  experience;  and  I  have  noticed  in  Dr. 
Neiirs  cabinet  three  specimens  of  fracture  of  the  crest  of  the  ilium,  all^ 
of  which  had  united  without  any  appreciable  displacement  Dr,  Neif 
also  called  ray  attention  to  the  fact  that  in  two  of  these  specimens  thfl 
ensheathing  callus  was  confined  to  the  outer  surface  of  the  bone; 
observation  which  this  gentleman  assures  me  he  has  had  frequent' 
occasion  to  make  before  where  the  fracture  belonged  to  a  flat  bone. 

The  same  cabinet  contains  a  specimen  of  gunshot  fracture  of  the 
ilium,  the  ala  being  perforated  by  a  smooth,  round  hole,  about  one 
inch  below  the  crest. 

If  any  displacement  estists,  the  upper  or  loose  fragment  is  generally 
carried  slightly  inwards ;  occasionally,  however,  it  is  found  displaced 
upwards,  outwards,  or  downwards. 

TVeatrtt^fU. — In  a  large  majority  of  cases  the  fragments,  if  displaoedg 
cannot  be  replaced.  Occasionally,  however,  as  where  the  anterior 
superior  spinous  process  is  broken  off  w  ith  only  a  small  portion  of  thi 
crest,  the  fragment  may  be  seized  with  the  fingers  and  carried  outward^ 

*  Sargetii,  Boston  Med.  and  Surg*  Joarn.,  toI.  lUU  p.  121. 
«  ni«?^Tifr»  BosU  Urd,  and  Sarg.  Joarn.,  May  3. 1866, 
»  Leote,  New  York  Joum,  of  Med..  Jan.  1S51,  p,  29. 
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M.  Bouvier  related  to  the  Academy  the  case  of  a  mao,  set.  71,  who, 
in  consequence  of  a  fall  from  his  bed,  remained  for  three  weeks  unable 
to  walk,  and  never  was  able  afterwards  to  walk  without  crutches.  No 
fracture  could  be  discovered  during  life,  but  after  his  death,  which 
occurred  some  months  subsequent  to  the  accident,  a  fracture  was 
found  extending  from  the  ilio-pectineal  eniioence  to  the  spine  of  the 
ischium,  and  traversing  the  centre  of  the  acetabulum.  The  fragments 
were  not  displaced,  but  remained  slightly  movable** 

The  followin|^  case  was  reported  by  Mr.  Earle^  to  the  London 
MedicO'Chirurgical  Society,  and  will  be  found  in  the  nineteenth 
volume  of  its  Trnnsactiom,  It  is  also  referred  to  by  Sir  Asiley,  in 
bis  Treatise  on  I'ractures  and  Dislocations, 

In  the  month  of  October,  1829.  a  man,  tet  40,  was  admitted  into 
St.  Bartholomew's  Hospital,  with  a  severe  injury  caused  by  having 
fallen  from  a  height  of  thirty -one  feet  and  striking  upon  the  left  side* 
The  lelt  leg  was  powerless,  and  shortened.  The  foot  was  everttid. 
Any  attempt  to  rotate  the  limb  caused  great  pain,  and  was  accom- 
panied with  a  sensible  crepitus.  The  left  trochanter  was  very  much 
depressed,  and  when  it  was  pressed  upon  the  patient  complained  of 
deep-seated  pain  in  the  hip-joint. 

He  recovered  in  eight  weeks,  and  was  able  to  walk  nearly  as  well 
as  before ;  but  he  soon  after  died  of  disease  in  the  chest. 

On  dissection,  a  fracture  was  found  extending  in  two  directions 
through  the  acetabulum;  there  was  an  extensive  comminuted  fracture 
of  the  ilium,  with  great  displacement,  and  the  os  pubis  was  broken  in 
three  places. 

The  repair  was  very  complete,  and  Mr.  Earle  remarked  how  nature 
had  guarded  against  any  considerable  deposit  of  new  bone  within  the 
articulation,  which  might  have  interfered  with  the  functions  of  the 
joint,  while  there  was  an  abundant  deposit  of  callus  around  the  other 
parts  of  the  fractured  bone. 

Mr.  Travers  has  reported  two  similar  cases,  and  in  the  paper  accora- 
panying  the  report  he  maintains,  that  very  acute  pain  caused  by  press- 
ing upon  the  projecting  spine  of  the  os  pubis,  and  the  inability  of  the 
patient  to  maintain  the  erect  posture,  may  be  regarded  as  signs 
diagnostic  of  the  accident''  It  is  doubtful  however,  whether  these 
phenomena,  so  common  to  many  other  accidents,  could  be  relied  upon 
as  evidence  of  this  peculiar  lesion. 

Fractures  of  the  base  of  the  acetabulum,  with  displacement  of  the 
femur  into  the  pelvic  cavity,  constitute  a  much  more  formidable,  and 
unfortunately  a  more  common  form  of  accident. 

Like  tlie  preceding  variety  of  acetabular  fractures,  they  are  pro- 
duced generally  by  falls  upon  the  trochanter  major,  but  the  force  of 
the  concussion  has  been  greater. 

Even  here,  it  is  not  often  that  the  diagnosis  has  been  clearly  made 
out  during  life;  and  indeed,  generally,  the  true  character  of  the  acci- 

'  Bouvfen  Amer.  Jonrn.  Med.  Sci.,  rol.  xxiii-  p.  48t5;  from  Bii!16t  do  TAo&d.  Roj-. 
de  Mtfj.,  Augui^t  15,  1838. 
»  Tru^ers,  llolm<*»'  Bysttiia  of  Sargery,  vol.  ii.  p.  4TS. 
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dent  has  not  even  been  suspected,  the  surgeons  believing  that  they 
had  to  do  with  a  fracture  of  the  neck  of  the  femur,  or  with  u  disloca- 
tion. In  two  examples  (Cases  71  and  72)  mentioned  by  Sir  Astley 
Cooper  as  having  been  presented  at  St.  Thomas's  Hospital,  the  thigh 
was  thought  to  be  dislocated  backwards. 

In  the  following  example  reported  by  Lendrick,  of  Dablin,  the 
patient  was  supposed  to  have  a  fracture  of  the  neck  of  the  femur: — 

An  old  man,  well  known  as  the  "Wandering  Piper/^  was  admitted 
into  the  Mercer  Hospital  in  January,  1839,  suffering  under  phthisis 
pulraonalis  and  acute  inflammation  of  the  hip-joint.  Some  years 
before,  he  had  received  a  severe  injury  by  the  upsetting  of  a  coach, 
and  was  under  treatment  several  months  for  what  was  supposed  to  be 
a  fracture  of  the  neck  of  the  femur.  Since  that  time  he  had  been 
lame,  but  stilt  able  to  take  a  great  deal  of  exercise  on  foot  both  in 
Great  Britain  and  in  America.  The  acute  disease  of  the  joint  com- 
menced about  two  months  before  bis  admission,  and  he  wa.s  at  first 
under  the  care  of  Sir  Philip  Crampton,  who  remarked  that  the  thigh 
was  only  shorteued  about  half  an  inch,  and  expressed  his  surprise  at 
this  fact. 

This  man  died  on  the  17th  of  February,  and  the  dissection  showed 
that  there  had  been  no  fracture  of  the  femur,  but  its  head  and  neck 
were  affected  ^ith  '*  morbus  coxa3  senilis  "  The  head  was  also  thrust 
ihrougli  a  rent  in  the  acetabulum  into  the  cavity  of  the  pelvis;  but 
the  head  had  again  been  covered  by  a  bony  case,  complete,  except  in 
a  small  portion  about  the  size  of  a  shiiling  piece,  and  at  this  point  the 
covering  was  ligamentous. 

The  OS  pubis  had  also  been  broken  at  the  same  time,  and  it  had 
united  so  much  overlapped  that  tlie  space  between  the  inferior  ante- 
rior spinous  process  and  the  symphysis  pubis  was  shortened  nearly 
aa  inch.  A  portion  of  intestine  was  found  protruding  through  an 
opening  in  the  pelvis  and  adherent  to  the  bone,  in  which  situation  it 
seemed  to  have  been  caught  by  the  broken  fragments  and  retained.' 

Morel-LavalMe,  in  his  thesis  upon  complicated  luxations,  mentions 
a  case  which  hatl  come  under  his  observation,  and  which  had  been 
treated  as  a  fracture  of  the  neck  of  the  femur.  The  patient  survived 
the  accident  many  years;  during  a  part  of  which  time  he  suffered 
such  pain  in  the  hip-joint  as  to  induce  a  belief  that  it  was  itself 
diseased.  At  his  death  he  was  found  to  have  had  a  multiple  fracture 
of  the  bones  of  the  pelvis,  and  the  head  of  the  femur  had  penetrated 
more  than  an  inch  into  the  cavity  of  the  pelvis,  pressing  upon  the 
obturator  nerve  to  such  a  degree  as  to  have,  no  doubt,  caused  the 
severe  pain  from  which  he  had  suffered,  and  which  had  been  ascribed 
to  coxalgia.'' 

In  the  two  cases  mentioned  by  Sir  Astley,  as  having  been  received 
into  St.  Thomas's  Hospital,  the  toes  were  turned  in.  In  the  example 
mentioned  by  the  same  author  as  having  been  presented  at  St.  Bar- 

'  Lendriek,  Amer»  Joum*  Med*  Scl.^  vol.  xxiv.  p.  481 ;  August,  1839  ;  from  London 
Med.  llAZtttte,  Mftfch,  1839. 
'  Moivl-LavjiUdd,  from  UnlgAigne^  op,  oit.,  toI.  11.  p.  881. 
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tholomew's  nospital,  the  toes  were  everted;  tbe  two  persons  seen  hyi 
Leudriek  and  Morel  La  valine  were  supposed  before  death  to  hare  had] 
a  fracture  of  the  neck ;  it  is  probable,  therefore,  that  in  both  of  tliesal 
cases  the  toes  were  also  everted.  While  Moore  has  dissected  a  subject! 
whose  pelvis  was  broken  into  many  fragments — the  left  os  innornina- 
turn  was  divided  into  three  portions,  corresponding  to  the  three  bones ^ 
of  which  it  was  composed  in  infancy;  the  head  of  the  femur  had  com- 
pletely penetrated  the  basin — the  limb  was  shortened  two  inches,  andj 
ID  a  position  of  slight  flexion  and  adduction,  but  neither  rotated  out-] 
wards  nor  inwards*^ 

There  aeems,  therefore,  to  be  no  certain  rule  in  relation  to  the  posi- 
tion of  the  limb;  but  it  is  found  to  take  the  one  position  or  the  other, 
probably  according  to  the  direction  of  the  force  which  has  inflicted  the 
injury,  and  perhaps  in  obedience  to  circumstances  not  always  easily 
explained* 

The  shortening  has  been  observed  to  vary  from  half  an  inch  to  two 
inches  or  more;  the  trochanter  is  also  usually  driven  in  toward  the 
pelvis.  Pressure  upon  the  trochanter  occasions  a  deep-seated  pain. 
If  the  limb  is  drawn  down  to  the  same  length  with  the  other,  it  im- 1 
mediately  resumes  its  position  when  the  extension  is  discontinued. 
Crepitus  is  more  uniformly  present  than  in  fractures  of  the  neck  of  | 
the  femur,  and  it  is  especiaily  felt  while  the  limb  is  being  extended  or 
while  it  is  again  shortening,  and  not  so  much  in  flexion  or  rotation. 

If,  in  addition  to  all  of  these  phenomena,  we  learn  that  the  accident 
has  occurred  from  a  severe  blow,  or  a  fall  from  a  great  height  upou 
the  trochanter;  and  that  the  viscera  of  the  pelvis,  and  especially  the! 
bladder,  seem  to  have  suffered  conaiderable  injury ;  or  if  we  detect  at  I 
the  same  time  a  fracture  of  some  other  portion  of  the  pelvis,  we  may 
reasonably  conclude  that  the  head  of  the  femur  has  penetrated  the 
acetabulum.  Yet  it  must  be  confessed  that  no  one  of  these  symptoms 
is  positively  distinctive  of  this  accident,  and  that  they  are  seldom  found 
sufficiently  grouped  to  render  the  diagnosis  certain. 

The  old  "  Pip>er"  mentioned  by  Leudriek,  and  the  man  dissected  by 
Morel-Laval l«^e,  lived  many  years,  and  managed  to  walk  about,  but 
not  without  considerable  pain;  the  other  three,  to  whom  I  have 
alluded,  died  soon  after  the  injuries  were  received* 

Some  have  thought  of  treating  these  cases  by  extension  and  counter- 
extension  ;  the  latter  being  accomplished  through  the  aid  of  a  perineal 
band ;  but  it  is  not  probable  that  after  an  injury  of  this  character,  any 
patient  will  be  able  to  endure  the  requisite  pressure  about  the  peri- 
neum or  groins.  It  will  be  better  to  lay  the  patient  upon  Daniera 
invalid  bed,  or  some  bed  similarly  constructed,  so  that  it  may  be  con- 
verted into  a  double*inclined  plane;  allowing  the  knees  to  be  sus- 
Gnded  over  the  angle  thus  formed,  in  order  that  the  weight  of  the 
dy  may  have  some  effect  to  draw  away  the  pelvis  from  the  femur. 
Or  we  may  adopt  Buck's  method,  as  will  be  described  hereafter  when 
treating  of  fractures  of  the  femur. 

Fractures  of  the  rim  of  the  acetabulum  have  fi*equeutly  been  dis- 

I  Moore,  Med.-CMr.  Trani.,  vol*  xxxir,  p.  107, 1S51, 
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covered  in  dissections;  and  the  records  of  surgery  abound 'with  cases 
of  unreduced  dislocations  of  the  femur,  in  which  the  failure  to  reduce 
or  to  retain  the  bone  in  place  has  been  ascribed,  not  always  with  suffi- 
cient reason  perhaps,  to  this  fracture. 

Dr.  M'Tyer,  of  the  Glasgow  Royal  Infirmary,  published  in  the  Olas- 
gow  Medical  Journal^  for  February,  1830,  four  cases  of  this  fracture. 

The  first  was  that  of  a  man;  set.  27,  on  whose  back  a  number  of 
bricks  had  fallen  while  he  had  his  right  knee  placed  on  the  bank  of  a 
trench.  His  right  leg  was  found  shortened  about  one  inch  and  a  half, 
bent,  and  the  toes  turned  a  little  outwards.  The  limb  could  be  moved 
without  much  difficulty,  but  every  motion  gave  him  pain;  motion 
was  also  attended  with  crepitus.  On  making  extension,  the  limb  was 
easily  brought  to  the  same  length  with  the  other,  but  it  became 
shortened  again  immediately  when  the  extension  was  discontinued. 

The  symptoms,  differing  but  little,  if  at  all,  from  those  which  are 
usually  present  in  a  case  of  fracture  of  the  neck  of  the  femur,  led  to 
the  supposition  that  this  was  actually  the  nature  of  the  accident. 
Subsequently,  the  toes  became  slightly  turned  in,  but  this  circum- 
stance was  not  regarded  as  sufficiently  distinctive  to  warrant  a  change 
in  the  diagnosis. 

Having  succumbed  to  the  injuries  after  a  few  days,  the  autopsy 
revealed  a  fracture  extending  through  the  bottom  of  the  right  aceta- 
bulum, and  about  one  inch  and  a  half  of  the  rim  at  its  upper  and 
posterior  margin  completely  detached,  except  as  it  was  held  in  place 
Dy  a  portion  of  the  capsular  ligament.  The  head  of  the  bone  could 
be  easily  pushed  upwards  and  backwards  upon  the  dorsum,  the  frag- 
ment of  the  acetabular  margin  being  moved  aside,  and  swinging  upon 
its  fibrous  attachment  as  upon  a  hinge,  but  resuming  its  place  again 
perfectly  when  the  head  of  the  femur  was  restored  to  the  socket.  The 
femur  was  not  broken. 

In  the  second  case  the  limb  was  found  shortened,  the  knee  slightly 
bent,  and  turned  a  little  forwards  and  inwards,  and  the  toes  pointing 
to  the  tarsus  of  the  other  foot.  It  was  thought  to  be  a  fracture  also 
of  the  neck  of  the  femur,  but  the  autopsy  disclosed  only  a  fracture  of 
the  upper  margin  of  the  rim  of  the  acetabulum. 

In  the  third  case,  seen  only  after  death,  the  limb  was  not  shortened 
much,  but  the  toes  were  stretched  downwards,  and  turned  slightly 
inwards.  It  was  supposed  at  first  to  be  a  simple  dislocation,  but  on 
dissection  the  posterior  and  inferior  margin  of  the  acetabulum  was 
found  to  be  broken  and  displaced  towards  the  coccyx,  while  the  head 
of  the  femur  rested  upon  the  pyriformis  muscle,  over  the  ischiatic 
notch. 

The  fourth  example  was  found  in  the  dissecting-room,  and  the  his- 
tory of  the  case  is  not  known.  A  fragment  of  the  superior  and  pos- 
terior margin  of  the  acetabulum  had  been  broken  off,  and  had  reunited 
slightly  displaced.* 

Several  other  similar  examples  have  been  established  by  dissection, 
and  we  are  able,  therefore,  to  determine  pretty  accurately  what  are 

'  MTjrer,  Amer.  Joarn.  Med.  Sol.,  vol.  viii.  p.  517,  Aug.  1831. 
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the  usual  phenomena  and  terminations  of  this  accident,  though  we  ar 
far  from  having  arrived  at  a  satisfactory  means  of  diagnosis ;  indeed 
the  accident  has  seldom  been  recognized  before  death.    Its  causea  are^ 
generally  the  same  with  those  which  produce  dislocations  of  the  hip, 
but  in  most  instances  the  violence  has  been  greater  than  in  the  case 
of  dislocations. 

The  symptoms  are,  first,  such  as  indicate  a  dislocation,  to  which 
must  be  added  crepitus  and  a  difficulty,  if  not  impossibility,  of  retain* 
ing  the  head  of  the  femur  in  its  place  when  it  is  reduced.  The  crepitu 
is  sometimes  discovered  the  moment  we  begin  to  move  the  limb,  and 
this  will  aid  us  to  distinguish  it  from  a  fracture  of  the  neck  of  thi 
femur  accompanied  with  much  displacement,  since,  in  the  latter  case^ 
crepitus  is  not  felt  usually  until  the  extension  is  complete,  and  the 
fragments  are  again  brought  into  apposition. 

The  majority  of  these  accidents,  either  from  a  failure  to  recognize' 
them,  or  from  the  impossibility  of  maintaining  the  head  of  the  femur 
in  place  when  once  it  has  been  reduced,  have  resulted  in  a  permaneni 
dislocation  of  the  hip  and  a  serious  maiming.     The  following  casal 
was  recognized  and  reduced,  but  it  was  found  impossible  to  maintain 
the  reduction. 

February  3,  1847,  a  strong  German  laborer  was  crushed  under 
mass  of  iron  weighing  several  tons.     Drs.  Spragoe  and  Loomis,  of 
Butlalo,  were  called,  and  found  the  left  thigh  dislocated  upwards  andi 
backwards,  and  by  the  aid  of  six  men  they  succeeded  in  reducing  it,, 
the  reduction  being  attended,  as  the  gentlemen  have  informed  me,  with 
a  slight  sensation  of  crepitus*    The  legs  were  then  laid  beside  each 
other,  and  the  knees  tied  together,  the  patient  lying  on  his  back;  and 
now  the  two  limbs  appeared  to  be  of  the  same  length.    On  the  second 
and  third  days  the  injured  limb  was  examined  by  the  same  gentlemen, 
and  there  was  no  displacemenL     On  the  fourth  day  I  was  mvited  tol 
meet  these  gentlemen,  the  patient  having  had  muscular  spasms  during! 
the  previous  night,  and  the  thigh  being  reluxated.     I  found  the  limb] 
shortened  one  inch  aud  a  half,  adducted,  and  the  toes  turned  in.    We 
immediately  applied  the  pulleys,  and  soon  drew  the  trochanter  dow^aj 
to  a  point  apparently  opposite  the  acetabulum,  and  a  careful  measure- j 
mcnt  showed  that  the  two  limbs  were  of  the  same  length.    The  pulleys 
being  removed,  the  leg  did  not  draw  up  again,  nor  did  the  foot  turn  J 
in,  yet  we  had  felt  no  sensation  to  indicate  that  the  bone  had  slipped] 
into  its  socket,  nor  had  we  felt  crepitus.     The  legs  and  thighs  were! 
now  laid  over  a  double  inclined  plane,  and  well  secured.    He  remained! 
in  this  condition  three  days  more,  during  which  time  Dr.  Sprague  saw 
him  each  day,  and  found  nothing  disarranged.     On  the  night  of  the 
seventh  day  the  spasms  returned,  and  in  the  morning  the  thigh  wasj 
displaced.    The  next  day  we  again  applied  the  pulleys,  but  soon  J 
found  that  the  bone  w^ould  not  remain  in  place  one  minute  after  the) 
pulleys  were  removed. 

At  this  time,  while  moderate  extension  was  being  made  at  the  foot 
by  rotating  the  foot  inwards,  we  could  distinctly  feel  a  slight  crepitus. 
A  straight  splint  was  applied,  and  as  much  extension  made  as  he  could 
conveniently  bear,  and  in  this  condition  the  limb  was  kept  several 
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weeks.  Seven  years  after,  I  found  the  thigh  still  displaced  upon  the 
dorsum  ilii.  He  limpei  badly,  but  he  could  walk  fast,  and  perform 
as  much  labor  as  before  the  accident. 

In  one  case  mentioned  by  Mr.  Keate,  the  bone  had  become  dislo- 
cated downwards,  and  could  be  felt  lying  against  the  tuber  ischii,  and 
the  presence  of  a  "distinct  grating  as  of  ruptured  cartilage"  led  him 
to  conclude  that  the  cartilaginous  labrum  of  the  socket  was  broken 
off;  but  as  the  fracture  was  in  the  lower  margin  of  the  socket  no 
difficulty  was  experienced  in  retaining  the  bone  in  position.* 

If  the  diagnosis  is  satisfactorily  made  out,  an&  upon  complete  re- 
duction the  femur  will  not  remain  in  place,  the  treatment  ought  to  be 
the  same  as  for  a  fracture  of  the  thigh,  except  that  no  lateral  splints 
or  bandages  to  the  thigh  will  be  necessary.  The  limb  ought  to  be 
kept  drawn  out  to  its  proper  length,  as  far  as  this  shall  be  found  to  be 
practicable,  by  extending  and  counter-extending  apparatus.  A  band 
around  the  pelvis,  so  adjusted  as  to  press  the  head  of  the  bone  into  its 
socket,  may  also  be  of  service  in  preventing  the  tendency  to  displace- 
ment ;  and  in  case  the  bone  manifests  little  or  none  of  this  tendency, 
the  hip  bandage  will  probably  alone  be  sufficient,  yet  even  here  no 
harm  could  come  of  applying  the  long  straight  splint  and  the  extend- 
ing apparatus,  secured  moderately  tight,  simply  as  a  measure  of  pre- 
caution. 


§  5.  Sacrum. 

Simple  fractures  of  the  sacrum,  known  to  be  exceedingly  rare,'  are 
occasioned  either  by  such  injuries  as  break  at  the  same  time  the  other 
bones  of  the  pelvis,  or  by  blows  or  falls  received  directly  upon  the 
sacrum.  It  may  be  broken  at  any  point,  and  in  any  direction,  when 
the  fracture  is  produced  by  the  first  of  this  class  of  causes;  but  if  the 
fracture  is  the  result  of  a  fall  upon  the  sacrum,  it  will  generally  be 
transverse,  and  below  the  sacro-iliac  symphysis.  The  displacement  in 
this  latter  class  of  cases  is  almost  invariably  the  same,  the  coccygeal 
extremity  being  simply  carried  forwards,  yet  this  is  seldom  sufficient 
to  interfere  in  any  degree  with  the  functions  of  the  rectum  and  anus; 
but  in  one  case  seen  by  Bermond  it  nearly  closed  the  rectum.  Some- 
times, also,  there  is  a  slight  lateral  deviation.  There  is  also  in  the 
Dupuytren  museum,  at  Paris,  a  specimen  in  which  the  whole  of  the 
lower  fragment  is  displaced  a  little  forwards. 

The  signs  of  this  fracture  are  pain  at  the  seat  of  injury,  aggravated 
greatly  in  the  attempts  to  flex  or  elevate  the  body,  and  especially  in 
the  eftbrts  at  defecation ;  swelling  and  discoloration  of  the  soft  parts 
covering  the  sacrum ;  displacement  of  the  coccyx  forwards;  an  angu- 
lar projection  at  the  point  of  fracture,  with  a  corresponding  retiring 
angle  upon  the  opposite  side;  mobility. 

Experience  has  shown  that  where  the  fracture  of  the  sacrum  is 

>  Keate,  Amer.  Journ.  of  Med.  Sci.,  vol.  xvi.  p.  225. 

«  MalgaigDe  has  referred  to  eight  cases  ;  and  I  have  not  been  able  to  fiud  a  record 
of  any  others. 
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accompanied  with  other  fractures  of  the  pelvis,  the  patierita  seldom 
recover;  and  only  because  so  extensive  an  injury  implies  usually 
great  force  in  the  cause  which  produced  the  fractures,  and,  of  necessitj~~ 
greater  lesions  among  the  pelvic  viscera.  Simple  fractures,  from  fai 
upon  the  sacrum,  occurring  below  the  sacro-iliao  symphysis, 
generally  followed  by  speedy  recoveries,  although  the  inward  displac 
ment  is  not  often  completely  overcome. 

By  introducing  a  finger  into  the  rectum,  the  lower  fragment  can  be 
easily  pressed  back  to  its  natural  position,  but  the  difficulty  consista 
in  finding  any  means  of  retaining  it  there  until  bony  union  is  effected. 
Judes  succeeded  to  his  satisfaction  with  a  wooden  cylinder,  which  he 
compelled  the  patient  to  wear  forty-five  days;  removing  it,  however, 
every  third  day,  in  order  to  cleanse  the  rectum  with  an  enema.  Ber- 
mond  introduced  first  a  linen  bag,  which  he  immediately  proceeded 
to  fill  with  lint,  but  during  the  night  it  became  necessary  to  remove 
it  in  order  to  relieve  the  bowels  of  wind  and  stercoraceous  matter, 
lie  now  substituted  a  silver  canula  covered  with  a  shirt,  which  latter 
he  filled  with  lint  in  the  same  manner  as  before.  This  was  retained 
without  much  inconvenience  nineteen  days;  having  only  been  removed 
once  during  this  time.  The  union  now  seemed  to  be  firm,  and  the 
apparatus  was  removed.  Plugging  the  rectum  in  this  maimer  may  be 
necessary  whenever  the  inward  inclination  of  the  lower  fragment  is 
found  to  be  considerable,  but  not  otherwise;  ordinarily,  it  will  be 
sufficient  to  lay  the  patient  upon  his  back,  with  a  firm  cushion  above 
the  point  of  fracture,  so  as  to  prevent  the  bed  from  pressing  in  the 
lower  fragmeut;  and  having  emptied  his  rectum  thoroughly  by  an 
enema  of  warm  water,  he  should  be  placed  under  the  influence  of  an 
opiate  sufficiently  to  restrain  the  action  of  the  bowels  for  several 
days,  or  for  as  long  a  time  as  may  be  consistent  with  health  or  com- 
furt.  To  the  same  end,  also,  the  diet  ought  to  be  light  and  dry; 
nothing  should  be  allowed  which  might  prove  laxative.  By  consti- 
pating the  bowels,  two  ends  may  be  gained.  We  shall  prevent  that 
frequent  action  of  the  sphincters,  which  might  tend  to  disturb  the 
union;  and  the  hardened  faeces,  by  their  accumulation  in  the  rectui: 
may  serve  to  press  back  the  lower  fragment  of  the  sacrum,  in 
manner  much  more  natural  and  quite  as  efiective  as  any  apparatus 
which  can  be  contrived. 

I  have  already  mentioned  a  case  of  separation  of  the  bones  at  the 
sacro-iliac  symphysis,  reported  by  Lente,  but  which  was  accompanied 
also  with  a  friicture  of  the  ilium  and  a  dislocation  of  the  hip.  Seve- 
ral other  similar  examples  have  been  reported,  in  some  of  which  both 
of  the  sacroiliac  symphyses  have  been  separated,  or  displaced.  Such 
accidents  arc  the  results  only  of  great  violence,  and  the  subjects  of 
them  seldom  recover. 

Dr.  J,  T.  Banks,  of  Griffin,  Ga.,  has  reported  one  example  of  ecu 
plete  recovery  in  an  adult  male,  in  which  the  right  sacro-iliac  svr 
physia  was  separated  "by  a  blow  received  upon  the  tuberosity  of  tt 
ischium,  driving  the  ilium  up  an  inch  or  more,  causing  compk 
paralysis  and  anaesthesia  of  the  right  leg  for  two  or  three  weeks j 
motion  of  the  hip  caused  also  severe  pain.    No  attempt  was  made 
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reduce  the  bones,  but  union  occurred,  and  he  gradually  regained  the 
use  of  his  limb.'  In  a  few  instances  this  articulation  has  been  known 
to  give  way  during  labor,  while  the  symphysis  pubis  has  suffered 
little  or  no  diastasis;  and  in  these  cases  recovery  has  generally  taken 
place. 

In  nearly  all  the  traumatic  examples  reported,  the  diastasis  has 
been  accompanied  with  a  fracture  extending  parallel  with  the  margins 
of  the  synchondrosis ;  and  it  is  for  this  reason  that  I  have  preferred  to 
consider  these  accidents  as  fractures,  rather  than  as  dislocations. 


§  6.  Coccyx. 

Cloquet  mentions  two  cases  as  having  come  under  his  notice,  one 
produced  by  a  kick,  and  the  other  by  a  fall.  In  the  latter  case  one 
thigh  and  both  legs  were  also  broken,  and  the  coccyx  having  become 
carious  in  consequence  of  the  fracture  was  gradually  exfoliated.* 

The  symptoms,  mode  of  diagnosis,  and  the  treatment  in  case  of  a 
fracture  of  the  coccyx  will  scarcely  demand  of  us  consideration  after 
having  treated  fully  of  these  points  in  their  relation  to  fractures  of 
the  sacrum. 

It  is  more  common,  however,  to  meet  with  examples  of  separations 
of  the  coccyx  from  the  sacrum,  which  may  be  regarded  in  some  cases 
as  veritable  fractures,  and  in  others  as  a  species  of  luxation. 

Due  to  the  same  causes  which  produce  fractures  of  the  coccyx  itself, 
its  symptoms  differ  only  in  the  increased  length  of  the  movable  frag- 
ment, and  its  consequent  greater  projection  in  the  direction  of  its 
displacement.  If  it  is  thrown  forwards,  as  it  usually  is,  the  rectum 
may  be  almost  or  completely  blocked  up  by  its  presence ;  or,  if  it  is 
carried  backwards,  its  pointed  extremity  presses  almost  through  the 
skin. 

Its  mode  of  reduction  and  retention  is  the  same  as  in  fractures  of 
the  coccyx  and  sacrum. 


CHAPTER  XXYIII. 

FRACTURES  OF  THE  FEMUR. 

Development  of  Femur. — The  femur  is  formed  from  five  centres  of 
ossification;  namely,  one  for  the  shaft,  commencing  at  about  the  fifth 
week  of  foetal  life;  one  for  the  lower  end,  including  the  condyles,  com- 
mencing at  the  ninth  month  of  foetal  life ;  one  for  the  head,  com- 
mencing at  the  end  of  the  first  year  after  birth ;  one  for  the  great  tro- 

'  Banks,  Atlauta  Med.  and  Surg.  Jonra.,  Maj,  1866. 
»  Cloquet,  art.  Bassin,  of  Diet.  3d  vol. 
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chanter,  commencitig  during  tbe  fourth  year;  aotl  one  for  the  less 
trochauUjr,  couinienciog  between  the  thirteenth  and  fourteenth  year  _ 
None  of  these  epiphyses  are  joined  to  the  shaft  until 
Fig.  102.  after  puberty,  but  consolidation  is  generally  com- 

pleted at  the  twentieth  year.     The  order  in  which 
union  occurs  is  exactly  the  reverse  of  the  order 
which  ossification  commences,  the  lower  epiphya 
being  the  first  to  exhibit  traces  of  ossification,  ai 
the  last  to  unite. 

iJlvision  o/Fradures. — Of  1 5  f>  fractu  res  of  the  femnr 
not  including  gunshot^  which  have  come  under  my 
observation,  63  belong  to  the  upper  third,  67  to  the 
middle  third,  aud  26  to  the  lower  third ;  or,  if  we 
confine  our  analysis  to  the  shaft  alone,  23  belong  to 
the  upper  third,  67  to  the  middle,  and  26  to  the 
lower. 

The  femur  constitutes,  therefore,  a  striking  excep- 
tion to  the  rule  which  my  observatioDS  have  estal 
li^^hed,  that  in  the  case  of  the  long  bones  the  low€ 
third  is  most  often  the  seat  of  fracture.  The  femui 
is  most  often  broken  in  its  middle  third,  and  gene 
rally  near  the  upper  end  of  this  third;  that  is  to  sajj 
J       '  above  its  middle. 

^^^^^Pr  Forty  of  the  whole  number  were  fractures  of  the^ 

D*rBii»pmentofP#mttr     Bcck,  either  intra  or  extra-capsular.     The  younge 

(From  nr»y.)  of  these  paticuts,  excepting  one  case  of  supposed  ep 

physeal  separation,  was  thirty-nine  years,  the  olde 
eighty *foiir,  and  tlie  average  age  was  about  sixty.     Seventeen  w^ere' 
males  and  twenty-three  females.     All  were  simple.     Thirteen  were 
believed  to  be  without  the  capsule,  and  sixteen  were  believed  to  be 
within;  the  remainder  were  undetermined. 

Surgeons  have  differed  in  their  opinions  as  to  the  relative  frequenol 
of  fractures  of  the  neck  of  the  femur  within  or  without  the  capsule 
This  has  arisen,  no  doubt,  in  part  from  the  difficulty  and  probabi 
inaccuracy  of  many  of  the  diagnoses.     Malgaigne,  who  has  adopted  I 
mode  of  deciding  this  question  which,  it  must  be  conceded,  is  mucl 
less  liable  to  error  than  simple  clinical  observation,  namely,  an  exa* 
raination  of  cabinet  specimensp  finds  in  four  large  collections  sixtjj 
one  intra-capsular  fractures,  and  only  forty -two  extra-capsular. 
that,  according  to  his  observations,  they  stand  in  the  proportion 
about  three  to  two;  the  intra-capsular  being  the  most  common.     Oi  _ 
the  contrary^  N^Slaton  believes  that  extracapsular  fractures  are  much 
the  most  common,  and  Bonnet,  of  Lyons,  affirms  that  they  constitute 
the  immense  majority.     Bonnet  made  four  dissections,  and  in  each 
case  he  found  the  fracture  extra-capsular.     This  testimony,  so  far  as 
It  goes,  is  positive,  but  the  number  is  not  sufficient  to  establish  any* 
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thing  more  tlian  a  probability  in  favor  of  the  greater  frequency  of 
extra-capsiilar  fractures. 

Clinical  observationa  are  too  uncertain  to  be  made  available  in  so 
nice  a  question.  Cabinet  specimens  may  have  been  collected  for 
a  special  purpose,  and  this  is  well  known  to  have  been  the  fact  with 
the  celebrated  Dapuytren  collection,  the  specimens  in  which  constitute 
ue-arly  one-third  of  the  whole  number  referred  to  by  Malgaigne.  I 
allude  to  the  effort  which  was  made  while  the  controversy  was  pend- 
ing between  Dapuytren  and  Sir  Aatley  Cooper  as  to  the  probability 
of  bony  union  in  intra-capsular  fractures,  to  accumulate  cabinet  speci- 
mens of  this  fracture;  and  which  effort  extended  itself,  no  doubt,  both 
to  London  and  Dublin,  from  which  sources  alone  Malgaigne  has 
gathered  the  balance  of  his  figures.  In  Dr.  MiitterVs  collection,  at 
Philadelphia,  I  think  there  are  only  three  examples  of  intra-capsular 
fracture,  to  seven  extra-capsulan 

Dr.  Reuben  D.  Miissey,  of  Cincinnati,  has  in  his  cabinet  twelve 
examples  of  fractures  of  the  neck  of  the  femur  without  the  capsule, 
and  only  ten  within. 

We  ought,  therefore^  to  regard  the  question  of  relative  frequency 
as  still  undetermined. 


(a.)  Neck  of  the  Femur  unthin  the  Capsule, 

CnfueJf, — In  no  other  fractures  do  the  predisposing  causes  play  so 
important  a  part  as  in  fracture  of  the  neck  of  the  femur,  and  this 
whether  within  or  without  the  capsule; 
indeed,  experience  has  shown  that  with- 
out the  concurrence  of  those  pathologi- 
cal changes  which  usually  accompany 
old  age,  these  fractures  can  scarcely 
occur.  Sir  Astley  Cooper  thought  that 
the  majority  of  fractures  of  the  neck 
after  the  fitlieth  year  were  iutracapsu- 
lar;  but  Robert  Smith  has  given  us  the 
ages  of  sixty  persons  having  fractures 
of  the  neck  of  the  femur,  and  the  aver- 
age age  of  thirty-two  in  w^hom  the 
fractures  were  within  the  capsule,  is 
sixty- two  years,  while  the  average  age 
of  twenty -eight  in  whom  the  fractures 
were  extra-capsular,  is  sixty -eight  years, 
^lalgaigne  has   referred   to   this  testi- 

"inony  in  proof  of  the  inaccuracy  of  the 
opinion  held  by  Sir  Astley  Cooper;  but 
I  trust  it  will  not  be  regarded  imperti- 
nent or  hypercritical  for  us  to  inquire 

~bow  Mr.  Smith  became  possessed  of  the 
kges  of  all  these  persons  from  whom  these  specimens  were  obtained; 
for  more  than  half  of  the  whole  number,  that  is,  just  thirty-two,  have 
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their  ages  set  down  in  round  decimals,  auch  as  50,  60,  70,  &c.,  and 
would  be  easy  to  stow  by  the  inevitable  law  of  chaucea  that  th^ 
could  not  possibly  be  a  true  statement     If  Mr,  Smith  does  not  pre 
tend  to  have  given  the  ages  with  accuracy*  hut  only  to  have  arrive 
as  near  to  the  truth  as  his  sources  of  information  would  permit^  the 
I  protest  that  these  tables  do  not  constitute  proper  evidence  in  rela 
tion  to  this  point;  and  until  better  evidence  is  furnished  I  shall  con- 
tinue to  think,  with  Sir  Astley  Coopefi  that  fractores  within  the  cap- 
sule belong  generally  to  an  older  class  of  subjects  than  fractures  with- 
out the  capsule.     This  opinion,  confirmed  by  ray  own  experience, 
does  not,  however,  as  Malgaigne  seems  to  think,  iraplj  that  fractures 
within  the   capsule   rnay  not   occasionally   occur   in  persons  much 
younger  than  the  average  limit,  namely,  under  fifty  years. 

It  is  also  believed  that  intra- capsular  fractures  are  more  frequent 
in  women  than  in  men. 

The  position  of  the  neck  of  the  femur  and  the  great  thickness  of  the 
muscular  coverings  render  its  fracture  from  a  direct  blow  a  very  rare 
circumstance;  indeed,  it  can  only  happen  as  the  result  of  gunsho^ 
accidents,  or  other  similar  penetrating  injuries. 

It  is  broken  therefore  usually  by  indirect  blows,  such  as  a  fall  upc 
the  bottom  of  the  foot,  upon  the  knee,  or  upon  the  trochanter  raajofl 
or  by  muscular  action  alone,  as  has  sometimes  happened  with  ver5 
old  people,  who,  in  walking  across  the  floor,  have  tripped  upon  the 
carpet,  breaking  the  bbne  in  the  effort  to  sustain  themselves,  Wi~ 
must  not  always  infer,  however,  because  the  patient  has  tripped,  tha 
the  bone  was  broken  by  muscular  action;  since  it  is  quite  as  likelj 
that  the  fall,  consequent  upon  the  tripping,  has  occasioned  the  frae^ 
ture;  and  we  ought  in  such  cases  to  make  a  careful  examination  of 
the  hip  over  the  trochanter  to  ascertain  whether  it  has  been  bruisedi 
and  to  interrogate  the  patient  as  to  the  manner  of  the  falL 

Rodet  has  attempted  to  show  by  a  series  of  experiments  made  upon 
the  dead  subject,  and  by  other  observations,  that  the  direction  in 
which  the  force  has  acted  will  determine  the  situation  and  direction 
of  the  fracture.  Thus  he  maintains  that  when  the  person  has  fallen 
upon  the  foot  or  knee,  the  fracture  will  be  intra-capaular  and  oblique; 
that  if  the  front  of  the  trochanter  receives  the  blow,  the  fracture  will 
be  intra  capsular  also,  but  transverse;  if  the  back  of  the  trochanter  is 
struck,  the  fracture  will  be  partly  intra  and  partly  extra-capsular; 
and  if  the  person  falls  directly  upon  the  side  or  receives  the  blow 
fairly  upon  the  outer  side  of  the  trochanter,  the  fracture  will  be 
entirely  without  the  capsule.^ 

Without  intending  to  give  my  unqualified  assent  to  these  proposi- 
tions so  ingeniously  maintained  by  Rodet,  I  am  nevertheless  prepared 
to  admit  their  general  accuracy ;  and  especially  has  my  experience  led 
me  to  believe  that  falls  upon  the  feet  or  knees  in  most  cases  produce 
intra -capsular  fractures,  and  that  falls  upon  the  outside  of  the  hip,  or 
upon  the  great  trochanter,  generally  produce  extracapsular  fractures. 
I  have  seen  also  the  intra-capsular  fracture  produced  by  so  slight   ~ 

»  L*Exp6rienc«,  March  14, 1844. 
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cause  as  stepping  down  unexpectedly  two  or  three  inches  upon  an 
irregular  surface, 

PaXhohgy. — I  have  already,  when  speaking  of  partial  fracturea, 
expressed  my  conviction  of  the  poi^siVjility  of  a  partial  fracture,  or  a 
fissure  of  the  neck  of  the  femur,  and  I  have  referred  to  the  case  re- 
ported by  Dr.  J,  B,  S.  Jackson,  (»f  Boston,  as  having  determiQed  this 
question  beyond  all  possibility  of  a  doubt;  yet  its  occurrence  must  be 
regarded  as  an  exceedingly  rare,  and,  we  may  say.  improbable  event. 

It  is  much  more  common  to  meet  with  examples  of  complete  frac- 
ture of  the  neck  both  within  and  without  the  capsule,  unaccompanied 
with  a  rupture  of  either  the  periosteum  or  the  reflected  capsule.  Such 
was  the  fact  in  eight  cases  examined  by  Colles;  in  three  of  which, 
however,  he  believed  the  fracture  not  to  have  been  complete,  bnt 
Kobert  Smith  thinks  they  were  all  of  them  examples  of  complete 
fracture.*  Stanley  has  also  related  a  case  of  complete  separation  of  the 
bone  unaccompanied  with  laceration  or  injury  of  either  the  periosteum 
or  capsular  ligament.  This  was  in  the  person  of  a  man  aged  sixty 
years,  who  had  been  knocked  down  in  the  street.  On  being  admitted 
into  St.  Bartholomew's  Hospital,  shortly  after  the  injury,  he  com- 
plained of  pain  in  the  hip,  but  there  was  neither  shortening  nor  e ver- 
sion of  the  lirnh,  and  its  several  motions  could  be  executed  with 
reedom  and  power.  A  fracture  was  not  suspected;  but  five  weeks 
^  er  this  he  died  of  inflammation  of  the  bowels.  The  dissection 
JO  wed  a  fracture  extending  through  the  neck,  accompanied  with  a 
Kight  bloody  effusion,  but  no  displace tnent  of  the  fragments  or  lacera- 
tion of  the  soft  parts.^ 

In  other  examples  the  bone  is  not  only  broken  but  displaced  to 
such  an  extent  that  the  capsule  is  completely  torn  ia  two. 

But  in  a  large  majority  uf  cases  both  the  capsule  and  the  periosteum 
are  only  partially  torn  asunder. 

The  intra-capsular  fracture  is  generiilly  somewhat  oblique,  and  its 
direction  is  usually  from  above  downwards 
and  from  within  outwards.     Sometimes  its  ^»F-  ^f^- 

direction  is  such  as  to  include  a  portion  of 
*be  head;  occasionally  it  is  quite  trans* 
verse.  In  one  example  of  an  old  fracture 
I  have  seen  the  ends  dove-tailed  upon  each 
other,  the  fracture  having  a  double  obli- 
quity, and  not  admitting  of  displacement. 

There  may  occur  also  a  species  of  impac- 
tion, the  lower  portion  of  the  neck  entering 
the  cancellous  structure  of  the  head,  while 
its  upper  portion  rides  upon  the  articular 
surface,  a  circumstance  which  is  well  illus- 
trated by  the  annexed  woodcut  (Fig.  lO-Jr^ 
copied  by  Mr.  Smith  from  a  specimen  in 
the  Dupuytren  Museum  at  Paris;  or  the     imrwt«afffc*ut«5wuuuui«c»i.>ui«- 

*  follnfl,  DnbUn  H^p.  Riiportt,  vol.  li.  p.  339. 

t  Buuley,  Med.-CUir.  Trans.,  Tol.  xtii* 
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impaction  may  occur  without  any  degree  of  either  upward  or  lateral 
displacement. 

Mr.  Liston  says:  "Even  in  children  separation  of  the  head  of  the 
bone  may,  on  good  grounds,  be  supposed  occasionally  to  take  place;"* 
by  which  we  understand  him  to  mean  that  a  separation  of  the  epi- 
physis which  completes  the  head  of  the  femur  may  occur.  Mr.  South 
rehites  a  case  in  a  boy  ten  years  of  ai^e,  wlio  had  fallen  out  of  a  first 
floor  window  upon  bis  left  hip.  The  limb  was  slightly  turned  out, 
but  scarcely  at  all  shorteued.  The  thigh  could  be  readily  moved 
iti  any  direction  without  much  pain,  but  on  bending  the  limb  and 
rotating  it  outwards,  a  very  distinct  dummy  sensiUion  was  frequently 
felt>  apparently  within  the  joint,  as  if  one  articular  surface  had  slipped 
(iff  another.  This  was  regarded  by  both  Mr.  South  and  Mr.  Green  as 
an  example  of  epiphyseal  separation,  and  he  was  placed  upon  a  double 
inclioed  plane,  bat  he  felt  so  little  incouvenience  from  it  that  he 
several  times  left  his  bed  and  walked  about.  We  have  no  informa- 
tion as  to  the  result  or  as  to  the  further  progress  of  the  case.* 

A  girl,  leL  18,  was  brought  before  Dr.  Parker,  of  New  York,  at  his 
surgical  clinic,  Nov.  1850,  who  had  been  injured  by  a  fall  upon  a 
curbstone,  when  eleven  years  old.  The  accident  w^as  followed  by 
suppuration  and  a  fistulous  discharge^  from  which,  liowever,  she  finally 
recovered,  but  with  the  foot  everted,  and  a  shortening  of  one  inch 
and  a  half.  "Flexion  and  rotation  of  the  joint  occasioned  no  incon- 
venience.'^ Dr;  Parker  thought  this  circumstance  alone  sufficient  to 
distinguish  it  from  liip  disease  in  which  anchylosis  is  the  termination,' 

At  a  meeting  of  the  Kappa  Lambda  Society »  held  in  New  York, 
March  25,  1840,  Dr.  Post  mentioned  a  case  which  he  had  seen  in  a 
girl  sixteen  years  old,  who,  in  taking  a  slight  step  with  a  child  in  her 
arms,  made  a  false  movement,  and  feeling  something  give  way,  she 
was  obliged  to  lean  against  a  wall.  Dr.  Post  saw  her  the  next  day, 
when  he  found  the  affected  limb  one  inch  shorter  than  the  opposite 
one,  movable,  the  toes  turned  outwards,  no  swelling,  some  slight  pain 
at  the  upper  part  of  the  thigh.  The  trochanter  major  moved  with  the 
shaft.  There  was  also  crepitus.  From  the  age  of  the  patient,  and  the 
slight  amount  of  violence  by  which  the  injury  was  produced,  Dr.  Post 
thought  a  separation  of  the  epiphysis  of  the  head  had  taken  place* 
The  extending  apparatus  was  applied,  but  the  limb  remains  from  a 
quarter  to  half  an  inch  shorter  than  its  fellow,* 

Aug.  14,  lSt>5,  Andrew  Leroy,  mt.  15,  in  attempting  to  escape  from 
the  House  of  Refuge,  fell  from  the  fourth  story.  On  the  following 
morning  he  was  admitted  into  my  wards,  at  Bellevue  Hospital.  I 
found  his  right  thigh  shortened  three-quarters  of  an  inch,  and  slightly 
abducted ;  toes  everted.  Placing  him  under  the  influence  of  chloro- 
form, we  detected  a  dull  crepitus  in  the  vicinity  of  the  joint.  It  was 
unlike  the  crepitus  of  broken  bone.  With  fifteen  pounds  of  extension 
we  were  able  to  overcome  the  shortening  entirely,  and  to  put  the  limb 

1  Listoo,  Elementa  of  Snrgerr,  PhilA.  &L,  1837,  p.  480, 

*  South.  Note  to  rhwlitiH^B  i^argery,  vol.  L  p,  iiUK 

*  Parker,  Aiiu^r.  Med.  iiaznU^^^VQl  u  p.  342,  Nov.  30,  1850. 

*  Po^t,  Ntfw  York  Joum*  M*>d.,  vqL  Uu  p.  lyo,  July,  lfe40. 
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in  position.  This  was  maintained  with  Buck's  apparatus.  At  the  end 
of  two  weeks,  however,  it  was  ascertained  to  be  shortened  half  an 
inch.  Four  more  pounds  were  then  added.  At  the  close  of  my  term 
of  service,  I  lost  sight  of  the  boy,  and  have  not  been  able  therefore  to 
verify  my  diagnosis ;  but  I  believe  it  to  have  been  a  separation  of  the 
tipper  epiphysis. 

These  four  constitute  the  only  examples  of  this  accident  which  I 
find  reported  or  of  which  I  have  any  knowledge,  and  although  there 
may  be  much  reason  to  suppose  that  the  diagnosis  was  correct  in  each 
instance,  I  cannot  regard  any  one  of  them  as  actually  proven;  nor 
can  I  admit  the  accident  as  fairly  established,  or  the  diagnostic  signs 
as  being  properly  made  out,  until  these  important  points  have  received 
the  confirmation  of  at  least  one  dissection. 

Symptoms. — Whether  the  limb  will  be  shortened  or  not  must  de- 
pend upon  whether  the  fragments  have  become  displaced  in  the  direc- 
tion of  the  axis  of  the  shaft  of  the  femur.  It  is  well  established  that 
in  this  fracture  the  broken  ends  frequently  remain  in  contact  for 
several  hours  or  days,  or  until  the  gradual  contraction  of  the  muscles 
or  the  weight  of  the  body  upon  the  limb  occasions  a  separation,  and 
that  consequently  there  is  often  at  first  no  appreciable  or  actual  short- 
ening of  the  limb.  To  determine,  however,  its  existence,  it  is  not 
sufficient  to  lay  the  patient  upon  his  back,  and  place  the  limbs  beside 
each  other ;  we  ought  also  to  measure  carefully  with  a  tape  line  from 
the  pelvis  to  the  leg  or  foot,  and  from  various  other  points,  until  we 
have  placed  this  question  beyond  a  doubt. 

If  shortening  occurs,  it  may  vary  from  one-quarter  of  an  inch  to 
two  inches,  or  even  more ;  but  this  extreme  shortening  is  not  reached 
usually,  except  after  the  lapse  of  several  weeks  or  months,  when  the 
ligaments  have  gradually  given  way  under  the  weight  of  the  body  in 
walking,  or  not  until  the  neck  has  undergone  a  partial  or  almost 
complete  absorption. 

Sir  Astley  Cooper  has  stated  that  a  shortening  to  this  degree  may 
occur  at  once ;  but  Boyer,  Earle,  and  others,  doubt  the  accuracy  of 
this  opinion,  and  Robert  Smith  declares  that  he  does  not  think  the 
capsule  would  admit  of  such  an  amount  of  immediate  displacement, 
unless  it  were  extensively  torn,  an  occurrence  which  he  thinks  very 
rare  indeed. 

With  this  qualification,  the  opinion  of  Mr.  Smith  does  not  differ 
from  that  entertained  by  Sir  Astley,  who  only  admits  its  possibility 
as  a  rare  event ;  in  a  large  majority  of  cases  the  shortening  does  not 
exceed  one  inch. 

Crepitus,  unlike  shortening,  is  generally  absent  when  the  displace- 
ment of  the  fragments  is  complete ;  but  under  no  circumstances  is  it 
easily  developed.  When  the  fragments  remain  in  apposition,  and  the 
femur  is  rotated  for  the  purpose  of  moving  the  broken  surfaces  upon 
each  other,  the  small  acetabular  fragment,  resting  in  a  smooth  cup-like 
socket,  and  holding  upon  the  opposite  fragment  by  denticulations  or 
by  the  untorn  periosteum  or  capsule,  glides  about  in  obedience  to  the 
motions  of  this  latter,  and  no  crepitus  can  be  produced.  Nor  is  the 
difficulty  rendered  less  by  pressing  firmly  upon  the  trochanter,  as 
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some  surgeons  have  recommencled,  since,  wliile  this  pressure  tends^ 
no  doubt,  to  fasten  the  upper  fragment  in  the  acetabulum,  it  tends  j 
much  more  to  fasten  the  broken  ends  together,  and  thus  defeats  the  j 
purpose  in  view.    When,  on  the  other  hand,  the  fragments  Jiave  become  I 
completely  separated,  it  is  almost  impossible  to  bring  them  again  into 
contact.     The  limb  may,  perhaps,  be  easily  brought  down  to  the  same 
length  with  the  other,  but  it  must  by  no  means  be  inferred  that,  con- 
sequently, the  broken  ends  are  in  apposition.     It  is  almost  certaio, 
indeed,  that  in  its  progress  downwards  the  trochanteric  fragment  has 
caught  upon  the  acetabular  fragment,  and  poshed  its  floating  and 
broken  extremity  downwards  before  it.     Under  these  circumstances, 
the  discovery  of  a  crepitus  must  be  accidental,  and  is  scarcely  to  be  i 
looked  for.     Sometimes^  however,  we  may  recognize  a  sound  not  un- 
like crepitus,  but  less  harsh,  produced  by  the  friction  of  the  trochan- 
teric fragment  against  the  rim  of  the  acetabulum  or  dorsum  of  the  i 
ilium. 

One  thing  we  ought  never  to  forget,  namely,  that  by  extraordinary 
efforts  to  obtain  a  crepitus  we  may  lacerate  the  capsule  or  produce  a 
displacement  of  the  fragments  which  we  never  can  remedy,  and  which, 
without  such  unwarrantable  manipulation,  might  never  have  occurred. 

Eversion  of  the  foot  is  almost  uniformly  present  in  some  degree,  i 
taking   place  immediately  or  more  gradually,  in  proportion  as  the! 
fragments  become  displaced,  and  the  external  rotators  contract.     The  \ 
opposite  condition  or  an  inversion  of  the  foot  is  occasionally  present*  i 
and  sometimes  also  the  foot  is  neither  turned  in  or  out,  but  the  toes  ' 
point  directly  forwards.    In  sixty  cases  of  fracture  of  the  neck  seen 
by  Cloquet  the  foot  was  never  turned  in,  and  Boyer  never  met  with 
6uch  an  example  in  all  of  his  immense  experience ;  but  LangstaK 
Guthrie,  Stanley,  and  Cruveilhier  have  each  seen  one  example,  and 
Robert  Smith  has  seen  two,'     I  have  myself  seen  one. 

The  explanation  of  the  fact  that  the  foot  is  usually  turned  out  is 
simple.     It  is  owing  in  part,  no  doubt,  to  the  natural  position  and 
form  of  the  foot  and  leg,  which  incline  them  to  fall  outwards  by  their  j 
own  weight,  but  mainly  to  the  powerful  action  of  the  external  rotators, 
which  are  so  feebly  antagonized  upon  the  opposite  side.     But  those  j 
rare  examples  of  fracture  of  the  neck  of  the  femur  both  within  and 
without  the  capsule,  accompanied  with  a  permanent  or  a  temporary  ^ 
inversion  of  the  foot,  are  of  more  diflicult  explanation ;  and,  indeed,  a 
complete  solution  of  this  phenomenon  does  not  seem  to  have  been  yet 
satisfactorily  reached. 

Fracture  of  the  neck  of  the  femur  within  the  capsule  is  not  usually 
attended  with  much  pain  when  the  patient  is  at  rest,  but  any  attempt  | 
to  move  the  limb  produces  intense  sutTering,  and  especially  when  an 
attempt  is  made  to  rotate  the  limb  inwards,  or  to  carry  it  upwards 
and  inwards. 

Occasionally,  also,  during  the  first  few  days  or  hours  after  the 
fracture,  a  spasmodic  action  of  the  muscles  compels  the  patient  to  cry  | 
out  from  the  severity  of  the  pain  which  it  produces.     At  first,  the  | 
sufferer  is  unable  to  indicate  clearly  the  seat  of  this  pain,  or,  perhaps, 


»  ^  *'-nith,  op,  oit,,  p.  25.     A.  Coop«r  by  B.  Cooper,  op.  eiU,  p.  151,  note. 
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it  is  diffused  and  uncertain  in  its  position,  but  after  a  time  be  is  able 
to  refer  it  chiefly  to  the  region  of  the  groin,  opposite  the  neck  of  the 
bone,  or  to  near  the  point  of  attachment  of  the  psoas  raagnus  and 
iliacus  internus.  There  is  also  usually  in  this  region  a  great  degree 
of  tenderness  and  an  unusual  fulness. 

If  now  the  limb  be  seized,  and  extension  gradually  but  firmly 
applied,  it  will  soon  be  made  of  the  same  length  with  the  opposite 
thigh ;  but,  the  moment  the  extension  is  discontinued,  the  shortening 
and  eversion  will  recur,  accompanied  with  pain,  and  perhaps  crepitus. 

The  trochanter  major  is  less  prominent  than  upon  the  opposite  side, 
and  if  eversion  of  the  limb  exists,  the  trochanter  may  be  felt  indis- 
tinctly upwards  and  backwards  from  its  usual  position.  The  patient 
having  been  placed  under  the  influence  of  an  anaesthetic,  we  may 
prosecute  the  investigation  still  farther,  and  by  rotating  the  limb  in- 
wards and  outwards  as  &r  as  it  will  admit,  we  shall  notice  that  the 
trochanter  describes  the  arc  of  a  smaller  circle  than  in  the  opposite 
limb,  or  that  the  length  of  its  radius  has  been  shortened. 

The  patient  is  generally  unable  to  move  his  limb,  or  to  bear  the 
least  weight  upon  it ;  but  many  examples  are  on  record  of  persons 
who  walked  some  distance  after  the  fracture  had  taken  place,  the 
capsule,  and  perhaps  also  the  periosteum,  not  being  torn,  and  conse- 
quently the  fragments  not  being  displaced ;  or,  possibly,  it  was  at  first 
an  impacted  fracture. 

Finally,  after  having  examined  the  patient  as  well  as  we  are  able  to 
do,  in  the  recumbent  posture,  if  any  doubt  remains,  and  it  is  found 
practicable  for  the  patient  to  be  elevated  upon  his  sound  foot,  this 
should  be  done.  The  broken  limb  can  now  be  examined  thoroughly 
on  all  .sides,  and  a  more  accurate  opinion  formed  of  the  amount  of 
shortening  and  eversion.  It  will  be  especially  noticed  that  if  the 
weight  of  the  body  is  allowed  to  rest  upon  the  limb  in  the  slightest 
degree,  it  produces  insupportable  pain. 

Prognosis, — The  question  of  bony  union  after  a  complete  fracture  of 
the  neck  of  the  femur  within  the  capsule,  has  occupied  the  attention 
of  the  ablest  surgeons  and  pathologists  for  a  long  period ;  and  while 
great  differences  of  opinion  have  been  expressed  as  to  the  probability 
of  the  occurrence,  ana  as  to  the  value  of  the  testimony  on  the  one  side 
or  the  other,  very  few  have  ventured  to  deny  its  possibility. 

Among  these  latter  are  found,  however,  the  distinguished  names  of 
Cruveilhier,  CoUes,  Lonsdale,  and  Bransby  Cooper.  It  has  been 
affirmed,  also,  that  Sir  Astley  Cooper  taught  the  same  doctrine,  but 
with  how  much  show  of  reason,  the  following  paragraphs  from  his 
own  pen  will  determine : — 

"  In  the  examinations  which  I  have  made  of  transverse  fractures  of 
the  cervix  femoris,  entirely  within  the  capsular  ligament,  I  have  only 
met  with  one  in  which  a  bony  union  had  taken  place,  or  which  did 
not  admit  of  a  motion  of  one  bone  upon  the  other.  To  deny  the  pos- 
sibility of  this  union,  and  to  maintain  that  no  exception  to  the  general 
rule  can  take  place,  would  be  presumptuous,  especially  when  we  con- 
sider the  varieties  of  direction  in  which  a  fracture  may  occur,  and  the 
degree  of  violence  by  which  it  may  have  been  produced.    For  example, 
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when  tlie  fracture  is  through  the  head  of  the  hone,  with  no  separation 
of  the  fractured  ends;  when  the  bone  is  broken  without  its  periosteum^ 
being  torn;  or,  when  it  is  broken  obliquely,  partly  within  and  partly! 
exteroally  to  the  capsular  ligament.  I  beheve  that  bony  union  mayl 
tJike  place,  although  at  the  same  time  I  am  of  opinion  that  such  a 
favorable  combination  of  circumstances  is  of  very  rare  occurrence. 
Much  trouble  has  been  taken  to  impress  the  minds  of  the  public  with 
the  false  idea  that  I  have  denied  the  possibility  of  union  of  fracture 
of  the  neck  of  the  thigh-bone^  and  therefore  I  beg  at  once  to  be  nnder-l 
stood  to  contend  for  the  principle  only,  that  I  believe  the  reason  that 
fractures  of  the  neck  of  the  thigh-bone  do  not  nnit^,  is  that  the  liga- 
mentous sheath  and  periosteum  of  the  neck  of  the  bone  are  torn 
through,  that  the  bones  are  consequently  drawn  asunder  by  the  mus- 
cles, and  that  there  is  a  want  of  nourishment  of  the  head  of  the  bone;| 
but  I  can  readily  believe  that  if  a  fracture  should  happen  without  the] 
reflected  ligament  being  torn,  that  as  the  nutrition  would  continue,  thai 
bone  might  unite;  but  the  character  of  the  accident  would  differ;  the 
nature  of  the  injury  could  scarcely  be  discerned,  and  the  patient^s  bone 
would  unite  with  little  attention  on  the  part  of  the  surgeon. 

*'In  proof  of  the  correctness  of  my  opinion,  I  enumerated,  in  the 
early  editions  of  this  work,  forty-three  specimens  of  this  fracture,  in 
diflfereut  collections  in  London,  which  had  not  united  by  bone.  Atj 
the  present  day  these  might  be  multij}lied,  were  it  necessary, 

''Such  has  been  the  accumulated  evidence  of  the  want  of  power  of] 
the  neck  of  the  femur  to  unite  by  bone,  in  my  practice  of  forty  years,  ^ 
during  which  period  1  have  seen  but  two  or  three  eases  which  mili- 
tate against  this  opinion,  for  many  of  the  preparations  which  have 
been  brought  for  my  inspection  as  specimens  of  united  fractures  of 
this   part  have  proved   to  be  nothing  more  than  the  result  of  ihe. 
changes  concomitant  with  old  age;  and  in  many  of  them  the  two* 
tliigh-bonea  of  the  same  sulyect  had  undergone  the  same  alteration  in 
texture  and  in  form*"^ 

The  following  passages  from  a  communication  made  by  Sir  Astley 
to  the  London  Mttdical  Oazttte,  for  the  25th  of  April,  1S34,  are  equally 
pertinent: — 

**I  find  in  a  report  of  the  Baron  Dupuytrcn^s  lecture  that  he  attri- 
butes to  me  the  opinion  that  fractures  of  the  neck  of  the  thigh-bone,] 
witliin  the  capsular  ligament,  not  only  'never  unitei  but  that  it  is  Im- 
possible that  they  should  unite  by  bone.' 

"It  is  quite  true  that,  as  a  general  principle,  I  believe  that  those] 
fractures  unite  by  ligament,  and  nf>t  by  bone,  as  do  those  of  the  patella 
and  olecranon.     But  I  deny  that  I  have  ever  stated  the  impossibility 
of  their  ossilic  union;  on  the  contrary,  I  have  given  the  reason  why 
they  may  occasionally  unite  by  bone. 

"  The  following  are  my  words :  '  To  deny  the  possibility  of  their 
union,  and  to  maintain  that  no  exception  to  this  general  rule  maji 
take  place,  would  be  presumptuous/  "  &c.  &c. 


1  Sir  Astley  Cooper,  on  Dialoc4tioiui  and  Fr&ctares  of  tliti  Joints,  edited  by  Br 
Cuoptfr,  Amer.  ed.,  p.  15ti. 
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In  conclusion,  Sir  Astley  remarks :  '*  I  should  not  have  given  you 
this  trouble,  nor  should  I  have  taken  it  myself,  but  for  the  respect  I 
bear  my  friend,  the  Baron  Dupuytren ;  for  although  I  have  already 
submitted  myself  to  be  misrepresented  by  many  individuals,  yet  I 
should  be  sorry  to  be  misunderstood  by  so  excellent  a  surgeon  and  so 
valuable  a  friend  as  Le  Baron  Dupuytren."* 

What  apology  can  now  be  found  for  a  writer  who,  in  a  public 
lecture  before  an  audience  of  surgeons,  in  London,  delivered  so  late 
as  the  year  1858,  uses  the  following  language : — 

"  It  is  well  known  that  Sir  Astley  Cooper  always  taught  the  doc- 
trine that  fractures  of  the  neck  of  the  thigh-bone  were  incapable  of 
being  repaired  by  osseous  matter,  and  that  in  the  whole  course  of  his 
practice  he  had  never  met  with  a  single  instance,  nor  could  he  meet 
with  any  one  who  had  seen  a  case  where  such  an  occurrence  had 
happened ;  and  that  union  within  the  capsular  ligament  (when  any 
such  union  takes  place)  is  always  by  membrane.  However,  it  appears 
that  he  had  no  sooner  published  the  last  edition  of  his  work  On  Frac- 
tures and  Dislocations,  than  Mr.  Swan  forwarded  to  him  a  specimen  of 
the  thigh-bone,  in  which  the  fracture  of  the  neck  had  become  reunited 
by  osseous  matter.  Sir  Astley  retained  the  specimen  until  his  death, 
and  it  appears  that  he  never  had  the  courage  or  policy  to  promulgate 
the  discovery  of  the  error  of  that  doctrine  which  had  so  pervaded 
his  mind,  and  which  had  misled  the  profession  during  a  period  of 
forty  years."' 

What  pusillanimity  is  apparent  in  this  repetition  of  a  slander  which 
had  been  refuted  a  hundred  times  by  Sir  Astley,  but  who,  being  now 
dead,  might  be  assailed  with  impunity  I  Do  not  those  surgeons  who 
listened  to  these  ungenerous  insinuations  know  well  enough  their 
falsity  7  or  is  it  possible  that  they  derived  a  secret  pleasure  in  hear- 
ing these  insults  cast  upon  one  who,  although  he  had  done  more  than 
any  other  man  to  exalt  the  fame  of  English  surgery,  had,  nevertheless, 
been  only  lately  their  rival,  and  from  the  shadow  of  whose  colossal 
form  they  were  just  beginning  to  emerge  into  light?  Sir  Astley,  so 
far  from  denying,  frankly  admitted  its  possibility,  and  explained  the 
circumstances  under  which  he  believed  it  might  occur.  The  true  point 
in  dispute  was,  whether  certain  cabinet  specimens  were  actually  ex- 
amples of  complete  fractures,  wholly  within  the  capsule,  united  by 
bone.  Some  of  them  Sir  Astley  thought  were  only  examples  of 
chronic  rheumatic  arthritis,  or  of  interstitial  and  progressive  absorp- 
tion. Some  were  partial  rather  than  complete  fractures;  others  were 
partly  within  and  partly  without  the  capsule ;  and  for  this  he  was  ac- 
cused of  wilful  blindness  or  stupidity,  chiefly  by  those  who  themselves 
being  the  owners  of  these  rare  pathological  treasures,  might  possibly 
have  felt  somewhat  annoyed  at  seeing  their  value  thus  depreciatea, 
and  who,  no  doubt,  would  be  quite  as  apt  to  fall  into  blindness  and 

'  See  also  Sir  Astley'a  letter  to  Prof.  Cox,  written  in  1835,  and  published  in  the  Prov. 
Med.  and  Surg.  Joarn.  for  July  12,  1848,  New  York  Jonm.  Med.  for  Sept.  1848,  aud 
appendix  to  Cooper  on  Dis.  and  Frac,  Amer.  ed.,  1851,  p.  482. 

s  Lettsomian  Lectures  on  the  Physical  Constitution,  Diseases,  and  Fractures  of  Bones, 
by  John  Bishop,  F.  R.  S.     London,  1855,  p.  55. 
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partisanship  as  Sir  Astley  himself.  The  truth  is,  however,  that 
although  the  claim  has  heen  set  up  and  stoutly  maintained  for  more 
than  thirty  cabinet  specimens,  in  one  part  of  the  world  or  another,  a 
majority  of  these,  including  several  whose  claims  were  urged  upon 
Sir  Astley,  have  heen  at  length  declared  by  all  parties  unsatisfactory, 
or  absolutely  lictitiouSi  and  only  a  fraction  of  the  whole  number  con- 
tinue to  be  mentioned  by  any  surgical  writer  as  probable  examples.' 

Robert  Smith  reduces  the  number  to  seven,  but  Malgaigne  recog- 
nizes ojtly  three,  namely:  Swanks  case,  admitted  by  Sir  Astley  him- 
self; Stanley's  case,  and  one  specimen  in  the  Dupuytren  museum.  In 
neither  of  these  cases,  he  affirms,  has  the  neck  lost  anything  of  its 
form  or  length  by  absarption,  from  which  we  are  to  infer  that  he 
would  reject  as  doubtful  all  such  specimens  as  had  undergone  these 
pathological  changCB. 

Indeed,  I  think  we  are  not  left  in  doubt  as  to  Malgaigne's  opinion 
upon  this  point.  Six  of  the  nineteen  cases  which  I  have  enumerated 
are  declared  by  him  to  resemble  much  more  racliitic  alterations  of  the 
neck  than  true  fractures;  and  yet  Robert  Smith  admits  three  of  the 
six  as  welhestablished  examples;  but  as  to  the  precise  grounds  upon 
which  he  rejects  these  cases,  he  shall  speak  for  himself:  '* And  it  is 
sufficient  that  we  consider  the  beautiful  drawings  designed  by  Sir 
Astley  Cooper,  to  illustrate  certain  varieties  of  the  alterations,  to  place 
us  on  our  guard  against  every  pretended  consolidation  which  presents 
itself,  accompanied  with  a  shortening  and  deformity  of  the  head  and 
neck.  AVhen  fractures  unite  by  bone  they  do  not  suffer  such  enormous 
losses  of  substance  which  it  would  become  necessary  to  admit  for  the 
neck  of  the  femur. "^ 

A  reference  to  Stanley's  case,  as  reported  by  Robert  Smith,  will 
show  that,  contrary  to  Malgaigne's  statement,  this  was  also  shortened 
and  deformed,  and  that,  cousequently,  according  to  his  own  rules  of 
exclusion^  it  also  must  be  rejected;  after  which  only  two  remain, 
namely  Swan's  case»  admitted  by  Sir  Astley  himself,  and  No.  188  of 
the  Dupuytren  museum. 

I  should  do  injustice  to  my  own  convictions,  moreover,  were  I  not 
to  refer  my  readers  to  the  following  judicious  criticism  upon  Mr. 
Swan's  case ; — 


I 

■ 
I 

I 


*  Th«  foUowing  European  surg^oBB  linve  clfltmed  to  have  in  their  poasesslon,  each, 
OMt? example:  Laogstaff  (Med.-Cbir.  Trfiiis»,?oL  xiiL  1827);  Brulatour  (Ibid,,  vol,  xiil, 
1^27) ;  Stanley  (Ibid,,  voL  xviiL) ;  Swan  (Swan  on  Diseadea  of  Nerves,  p.  304)  ;  Adama 
(Todd'a  Cyclop.,  p.  813);  Jones  (Med--Cbir.  Trans.^  voL  xxiv.)  ;  Chorley  (Amesbary 
on  FfflCt  p.  Vlft)  ;  Fitjld  (Ibid.,  p.  128)  ;  Soenainering  (ChelluH's  Surg«»rj  by  Sonth,  vol. 
i.  p.  1)21)  ;  South  (Ibitl.,  p.  It21).  South  aIsko  menlmns  another  eJcatople  as  being  in 
the  iniisenm  of  St.  Bartboloinew'3  Hoapital.  This  is  probably  Jones'  ca«e,  which  Robert 
Biuith  ?ay*s  in  preserTed  in  this  niuseiini,  and  wbich  htiA  already  been  eniitiieratfd» 
Bryant  (MempJiis  M«id.  Rec^  vol,  vj.  p.  U%  from  British  Med-  Jonrn.,  MarcU  14)  ; 
Fawrtiui^ton  (Amer.  Journ.  Med.  Sci.^  voh  xv.  p.  534,  from  London  Med.  Oa».,  Aug, 
1(1,  1S34) ;  Hiirris  (Ibid.,  vol.  xvn'u  p.  '2-kil,  from  Dublin  Journ.,  St^pt.  1835).  Robert 
Ham)  lion  any  a  that  rrof.  Tilaou8  .sbowt^d  him  tbree  9|>eciin»'nii  in  the  mntieam  of  th« 
Hospital  of  St.  Peter,  at  Amsterdam  (Und.,  voL  xiLxL  p,  470,  from  Lond.  Med.  6w., 
Jan.  6^  1843)»  Malgaigne  says  there  are  lliree  speuimena  in  the  Dupuytren  museum 
wbieU  have  been  desoribed  with  the  game  interpretation.  The  whole  number  claimed 
by  transatlantic  tnrgeona  (a  therefore  nineteen. 

J  Miilgaigne,  Trails  dee  Fractures  et  dea  Luxations,  torn.  i.  p.  678. 
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"  Mr.  Smitli  s  notes  are  as  follows :  '  Mrs.  Powel,  above  eighty  years 
of  age,  fell  down,  November  14,  1824.  Sir  Astley  Cooper,  who  saw 
her  soon  after,  believed  that  there  was  a  fracture  of  the  Deck  of  the 
femur,  although  there  was  no  appreciable  shortening  uf  the  limb,  and 
only  a  slight  inclination  of  the  toes  outwards;  crepitus  could  not  be 
perceived;  the  patient  died  about  five  weeks  afler  the  accident;  upon 
examination  of  the  joint  after  death,  the  fracture  was  found  to  have 
been  entirely  within  the  capsular  ligament,  and  the  greater  part  of  it 
was  firmly  united.  A  section  was  made  through  the  fractured  part, 
and  a  faint  white  line  was  seen  in  one  portion  of  the  union,  but  the 
rest  appeared  entirely  of  bone.  The  cervical  ligament  had  not  been 
injured,'  {Sviithf  p.  59.)  In  this  case  the  patient  w\is  an  old  lady, 
above  eighty  years  of  age,  with  the  fracture  not  certainly  made  out; 
there  was  no  appreciable  shortening  of  the  limb;  no  crepitus;  and 
only  a  slight  inclination  of  the  toes  outwards.  The  strongest  point  in 
favor  of  there  having  been  a  fracture  was  the  opinion  of  Sir  Astley 
Cooper,  which  opinion  is  entitled  to  great  w^eight;  but  there  are  no 
satisfactory  facts  given  upon  w*hich  he  formed  that  opinion.  This 
slight  eversion  of  the  foot  might  be  given  by  the  patient  to  relievo 
the  tension  on  the  bruised  and  inflamed  part.  We  may  well  query 
if  the  vessels  of  the  ligameDtum  teres  would  not  have  shown  evidences 
of  having  performed  an  increased  function  ?  Would  iive  weeks  have 
been  sufficient  time  for  them  to  furnish  osseous  union,  and  resume 
their  original  size  ? 

**  Again,  the  old  woman  died  in  five  weeks  after  the  receipt  of  the 
injury.  Now,  it  seems  to  us  quite  improbable,  nay,  impossible,  that 
bony  union  of  an  intra-capsiilar  fracture  of  the  femur  in  an  old  woman, 
about  eighty  years  of  age,  in  whom  there  was  not  left  vitality  enough 
to  sustain  life,  should  take  place  in  five  weeks  after  the  injury,  in  less 
time  than  is  allowed  for  the  ordinary  union  of  a  fracture  of  the  shaft 
of  the  femur  in  a  healthy  person  in  the  prime  of  life.'^^ 

Since  writing  the  above,  my  friend.  Dr.  Voss,  of  this  city,  has  placed 
in  my  hands  an  elaborate  paper  on  this  subject^  from  the  pen  of  Dr. 
^Edward  Zeis,  of  Dresden,  and  which  has  been  translated  by  Dr.  R. 
"lewman,  Prosector  to  Chair  of  Surgery,  Long  Island  College  II os- 
jpital.  Dr,  Zeis,  after  rejecting  all  other  European  specimens,  claims 
that  bony  union  has  occurred  within  the  capsule  in  a  specimen  now 
in  his  possession,  and  also  in  a  specimen  which  may  be  found  io  the 
pathological  cabinet  of  the  medico-chirurgical  academy  of  Dresden.* 
I  regret  that  I  am  not  able  to  publish  these  cases  at  length,  as  Avell, 
also,  as  the  able  review  of  their  claims  sent  to  me  by  Dr.  Newman, 
in  which  Dr.  Newman  clearly  shows  that  Dr.  Zeis  has  completely 
(failed  to  establish  the  correctness  of  his  opinions.  There  is  no  con- 
clusive evidence  that  the  bones  were  ever  broken*  nor,  if  they  were 
|l)roken,  that  the  fractures  were  entirely  within  the  capsule. 

On  this  side  of  the  Atlantic,  the  number  of  specimens  for  which 

*  An  inangnral  th««ia  on  inlra-cjipsiilar  fractures  of  tlie  cervix  femoris,  by  .tohn 
0«o.  Johti.HOiK  New  York,  1857,  p.  23,     New  York  Journ-  Med.,  'M  sen,  toL  ii*  p.  29.'>. 

*  BeAcnpiion  of  two  specimens  of  intra-capsntar  fracture  of  the  nevk  of  the  femar, 
and  anion  b/  cailus;  by  Dr.  Edirard  Ztiia,  Dresdon,  18(i4, 
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the  honor  is  claimed  is  nearly  equal  to  the  original  numher  in  Europe] 
but  they  have  not  yet,  all  of  thenn,  been  aubjected  to  the  same  sii'tinj 
process  as  their  foreign  congeners ;   and  it  remains  to  be  seen  ho\ 
many  of  them  will  come  successfully  out  of  a  similar  fifty  year 
contest. 

Three  of  the  specimens  belong  to  the  venerable  and  distinguished  sur^ 
geon,  Reuben  D,  MusRej^,  late  Professor  of  Surgery  in  the  Miami  Mecli^ 
cal  College,  at  Cincinnati,  Ohio,  and  whose  many  valuable  contribti^ 
tions  to  the  science  which  he  has  so  long  adorned  are  familiar  to  all 
American  surgeons.  He  has  also  himself  furnished  a  complete  historj 
and  description  of  the  specimens,  accompanied  with  drawings,  whichj 
are  published  in  the  April  number  for  1857  of  the  American  Joumai 
of  the  Medical  Saences. 

The  first  patient  was  a  Mr.  S.,  aet.  78,  a  hardy  yeoman  from  one  o( 
the  hilly  districts  of  Northern  New  pjQgland.  W^hen  more  than  on€ 
hundred  miles  from  home,  his  two-horse  wagon  was  upset,  and  falling 
upon  his  hip  he  was  so  much  injured  as  to  be  unable  to  rise.  Dr.  J  J 
C.  Dalton,  of  Lowell,  Massachusetts,  a  highly  distinguished  gentleman  J 
examined  the  limb,  and  pronounced  it  a  fracture  of  the  neck  of  the! 
thigh-bone,  and  accordingly  he  applied  a  modified  Desault's  appa-j 
ratus. 

On  the  fourth  or  fifth  day,  contrary  to  the  remonstrances  of  his^ 
Burgeon,  the  man  had  himself,  apparatus,  and  bed  placed  in  a  long  box, 
and,  the  whole  being  laid  in  a  country  wagon,  he  started  for  home.J 
On  the  eighteenth  day  of  the  accident^  after  reaching  home,  and  whilei 
yet  in  the  box  and  ajiparatus,  Dr.  Massey  was  called  to  see  him.  On 
removing  the  bedclothes  Dr.  Mussey  noticed  that  the  foot  and  kneoj 
were  turned  considerably  outwards.     He  immediately  took  oft'  ihi 
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Splint,  and  moved  the  hip-joint ;  finding  that  it  gave  him  no  pain,  he 
flexed  to  a  right  angle  with  the  body,  and  kept  it  a  miauteJ 
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Fig.  107. 


or  two  in  that  position,  still  occasiotiiog  no  pain,  but  on  flexing  it  a 
little  further,  he  complained  that  it  hurt  him  in  his  groin.  Pressure 
with  the  finger  at  this  point  and  behind  tlie  trochanter  gave  hi  in  de- 
cided uneasiness.     No  shortening  could  be  detected. 

Dr.  Mussey  now  felt  so  confident  that  the  bone  was  not  broken  that 
he  asked  the  old  gentleman  if  he  wished  to  get  up,  and  upon  his  reply- 
ing in  the  affirmative,  be  was  helped  into  a  chair  and  sat  for  some  time. 
He  also  bore  the  weight  of  his  body  for  a  minute  or  two  upon  his  limb. 
From  that  day  onward  he  wore  no  splint,  and  was  got  from  his  bed 
daily.  In  the  course  of  ibur  months 
the  patient  was  able  to  %valk  with  a 
cane,  but  he  remained  lame,  and  was 
never  able  again  to  ride  on  horseback 
as  be  had  been  accustomed  to  do. 

Dr.  Dalton  hearing  of  Dr.  Mussey's 
opinion,  wrote  to  him  that  on  his  visit 
to  the  patient  he  found  the  limb  not 
only  everted  but  shortened  more  than 
an  inch,  and  that  he  had  detected  cre- 
pitus. Yet  this  does  not  seem  to 
have  changed  Dr.  Musseys  belief 
that  it  was  not  broken. 

Two  or  th  ree  years  after  this  the 
man  died  of  an  acute  disease.  Both 
thigh-bones  were  obtained.  The 
right  femur  was  sound  (Fig.  107), 
but  on  being  carefully  cleaned  the 
neck  of  the  left  femur  was  found 
to  be  shortened,  so  that  in  front 
it  measured  from  the  head  to  the 
inter-trochanteric  line  one  inch  and  three  eighths,  and  behind  only  on*.'- 
third  of  an  inch,  the  shaft  being  rotated  outwards.  The  head  was 
sunk  below  the  level  of  the  top  of  the  trochanter  major,  occasion! tig 
a  shortening  of  more  than  half  an  inch.  *' A  vertical  section"  (Figs. 
105,  106),  says  Dr.  Musseyt "  made  by  a  saw,  shows  a  consolidation  of 
the  fracture  by  a  deposit  of  a  mass  as  compact  and  white  as  ivory.'^ 

"In  the  year  1830;'*  he  continues,  "I  showed  this  to  Messrs.  Roux 
and  Amussat,  and  some  other  professional  gentlemen  in  Paris;  they 
regarded  it  as  a  fair  specimen  of  bony  union  of  intra-capsular  fracture. 
In  London  I  also  showed  it  to  Mr*  Lawrence,  Mr.  Travers,  Mr.  Stanlev, 
and  Dr.  Hodgkin,  who  was  then  Curator  of  the  Museum  at  Guy's 
Hospital  These  gentlemen  were  interested  with  the  specimen,  and 
considered  it  as  a  satisfactory  example  of  bonj^  onion  within  the  citp- 
sular  ligament.  On  ray  presenting  it  for  inspection  to  Sir  Astley 
Cooper,  he  remarked,  'This  bone  never  was  broken.^  I  said,  *Sir 
Astley,  please  to  look  at  the  interior  of  the  bone.'  lie  separated  the 
two  halves,  and  said,  'This  does  look  a  little  more  like  it,  to  be  sure; 
but  I  do  not  think  it  is  wholly  within  the  capsular  ligament,'  It  is 
well  known  that  Sir  Astley,  for  some  years,  had  taught  the  doctrine 
24 
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that  bony  union  does  not  take  place  io  intra-capsular  fracture.    II 
views»  amoDg  tlie  surgeons  of  Great  Britain,  were  extensively  admit- 
ted as  correct," 

At  Edinburgh,  Br.  Mussej  also  showed  the  specimen  to  John 
Thompson,  author  of  the  great  work  on  inflammation,  who  called  it 
an  example  of  absorption,  &c,,  consequent  upon  old  age,  and  affirmed^ 
''  upon  his  trutli  and  honor/'  that  it  never  had  been  broken. 

l)r,  Mu8?ey  says,  moreover,  that  the  surgeons  in  this  country,  **  who 
have  examined  these  specimens,  nohesitatingly  pronounce  this  to  be  a 
case  of  union  by  bone  of  intra-capsular  fracture." 

There  are  one  or  two  points  in  this  case  which  give  it  extraordinary 
claims  to  attention.  The  first  circumstance  is  the  shortening  discovered 
by  Dr.  Dalton,  and  which  was  absent  on  the  eighteenth  day,  when  the 
limb  was  examined  by  Dr.  Mussey.  One  of  these  two  gentlemen  was 
mistaken.  If  it  had  united;  the  bones  were  never  completely  displaced, 
and  it  could  not  have  been  shortened  when  Dr.  Dalton  first  saw  it. 
This  position  I  need  not  now  attempt  to  defend;  the  testimony  of 
all  surgeons  who  have  written  upon  this  subject  will  warrant  me  in 
assuming  thus  much.  Again,  if  it  had  been  thus  displaced,  and  Dr. 
Dalton  had  restored  it  to  place,  it  seems  impossible  that,  after  a  jour- 
ney of  one  hundred  miles  over  a  rough  country  in  a  wagon,  on  the 
eighteenth  day,  it  should  not  have  been  again  displacetl  and  shortened, 
and  especially  if  at  this  time  the  thigh  was  not  only  flexed  to  an  acute 
angle  upon  the  body,  but  the  patient  was  permitted  to  stand  upon  it 
If  however,  Dr.  Mnssey  still  maintains  that  the  limb  was  not  shortened 
when  he  examined  it,  it  remains  for  him  to  show  how  the  hone  was 
brought  to  position^  and  afterward  kept  in  place  so  effectually,  under 
such  unfavorable  circumstances;  or  if  he  admits  that  the  shortening 
existed  at  that  time,  but  was  overlooked  by  him,  then  we  must  inquire, 
When  (subsequently,  of  course)  was  the  bone  set?  and  how  does  it 
happen  that  it  has  united  at  all?  There  must  have  been  a  mistake 
somewhere  in  relation  to  this  matter  of  shortening;  and  if  so,  with  all 
my  respect  for  Dn  Dalton,  whose  veracity  and  skill  no  man  will  dare 
to  question,  I  am  sceptical  also  as  to  the  existence  of  crepitus.  It  is 
not  entirely  clear  to  me  that  he  was  not  deceived. 

In  the  history  of  the  case,  then,  we  see  no  reliable  evidence  of  a 
fracture  either  within  or  without  the  capsule^  nor  did  Dr.  Mussey  be- 
fore the  death  of  the  patient.  The  bone  itself,  however,  has  convinced 
Dr.  Mussey  that  it  was  broken  within  the  capsule,  and  that  it  is  well 
united  by  ossific  matter.  I  have  not  seen  it,  and  therefore  am  an 
incompetent  judge  of  its  value;  but  I  must  acknowledge  that  neither 
the  description  nor  the  drawing  furnishes  me  with  any  positive  proof 
that  it  was  ever  broken,  and  still  less  that  the  fracture  was  wholly 
within  the  capsule.  Sir  Astley  Cooper  doubted  whether,  if  it  was  a 
fracture  at  all,  it  was  a  fracture  wholly  within  the  capsule;  and  I  am 
willing  to  leave  the  question  between  these  distinguished  gentlemen 
as  they  have  themselves  left  it^  each  one  of  whom  was,  in  my  opinion, 
equally  earnest  and  sincere  in  his  convictions,  and  each  one  of  whom 
was  equally  competent  to  decide  the  point  at  issue. 
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Fig.  108. 


Dr.  itussey's  second  specimen  was  obtained  from  a  ^tr,  N.,  who, 
when  fitly-one  years  old,  fell,  in  alighting  from  liis  chaise,  striking 
upon  his  left  hip.  He  was  unable  to 
walk.  Dr,  Miissey  saw  him  on  the  third 
day,  and  found  liim  a  corpulent  man, 
lying  with  his  foot  everted,  and  the  limb 
shortened  from  one  inch  to  one  inch  and  a 
third.  lie  could  extend  the  leg  to  within 
about  one-third  of  an  inch  of  its  natural 
length,  and  when  thu.s  extended  and  ro- 
tated a  distinct  crepitus  was  produced. 
He  applied  Hartshorne'a  long  splint, 
which  was  coutiaued  eighty-four  days, 
the  extension  never  being  sufficient, 
however,  to  completely  overcome  the 
shortening.  He  ultimately  walked  with 
a  cane,  the  shortening,  which  was  about 
half  an  inch,  being  concealed  by  a  high- 
heeled  shoe. 

This  man  survived  the  injury  twelve 
years,  and  eight  years  after  his  death  Dr. 
Massey  obtained  the  specimen  of  injured 

bone  (Fig.  108),  together  with  its  fcllow  (Fig.  110).  The  head  of  the 
injured  bone  is  elongated  and  depressed,  or  flattened,  the  neck  is  yery 
much  shortened,  and  the  trochanter  turned  back  as  in  the  first  speci- 
men. A  section  (Fig.  109)  shows  a  white,  condensed  tissue  travers- 
ing the  neck^  near  its  junction  with  the  head. 
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Fig.  110. 
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Mrs.  Mason,  aet.  73,  was  the  subject  of  the  third  accident.  She  was 
a  small,  thin  woman,  and  had  fallen  upon  her  side.  Two  days  after, 
Dr.  Mussey  saw  her  in  consuliation  with  his  friend,  Dr.  Judkins.     Tl' 
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knee  and  foot  were  a  little  everted,  with  slight  shortening  and  tender- 
ness on  pressore  in  the  groin  and  behind  the  trochanter  major.  She 
was  averse  to  the  application  of  any  kind  of  splint,  and,  being  in  a 
delicate  state  of  health,  she  was  allowed  to  remain  upon  her  couch, 
with  the  thigh  and  leg  somewhat  flexed  and  supported  by  a  pillow. 
She  remained  in  this  situation  about  three  months,  after  which  she 
oould  move  with  the  aid  of  crutches.  She  died  in  a  year  and  a  half 
from  the  accident,  worn  out  by  age  and  exhaustion* 

The  neck  of  the  booe  (Fig.  Ill)  is  shortened  to  seven-eighths  of  an 
inch  anteriorly,  and  to  half  an  inch  posteriorly,    A  considerable  ridge 
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runs  across  the  anterior  part  of  the  neck,  between  which  and  the  head 
is  an  irregular  superficial  groove.  A  section  of  the  bone  (Fig.  112) 
presents  *'a  narrow,  white,  ebornated  line,  corresponding  with  the 
aforesaid  ridge,  exhibiting  a  firm  consolidation/* 

I  shall  express  no  opinion  of  these  two  last  described  specimens 
further  than  to  say  that  they  seem  to  be  liable  to  the  same  objections 
as  several  others  of  which  I  have  already  spoken,  and  that  they  do 
not  belong  to  that  class  which  has  alone  been  accepted  by  Malgaigne. 

It  is  proper,  however,  to  say  that  according  to  I)r.  Johnson,  in  the 
paper  already  referred  to,  some  of  the  surgeons  who  have  examined 
these  specimens  have  declared  to  him  that  they  were  not  satisfactory. 

Says  Dr,  Johnson,  in  the  same  paper: — 

"In  regard  to  the  Philadelphia  specimens,  my  only  source  of  in- 
formation is  the  brief  notice  of  them  in  the  new  work  on  surgery  by 
Prof.  H.  H.  Smith,  of  Philadelphia.  His  statement  is  as  follows  (page 
399):  'There  is  in  the  Wistar  and  Horner  Museum  of  the  University 
of  Pennsylvauia  a  femur,  apparently  of  an  old  woman,  in  w^hich  the 
neck  has  been  fractured  near  the  head*  yet  in  which  complete  osseous 
union,  though  with  some  degree  of  shortening,  has  taken  place.  I 
have,  moreover,  in  my  own  cabinet  a  specimen  in  which  the  bone  has 
been  fractured  through  the  neck  near  the  head,  the  fragment  having 
slid  down  beneath  its  natural  position,  and  the  fracture  travelled 
obliquely  down  the  neck,  though  still  within  the  capsule,  splitting  it 
off  in  the  line  of  the  inter-trochanteric  ridge.    In  this  case,  which 
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most  have  produced  marked  shortening  of  the  limb,  there  is  complete 
osseous  nnion/  This  report  is  so  exceedingly  brief  that  no  iaferenee 
can  be  drawn  from  it;  in  fact,  the  writer  does  not  appear  to  know 
whether  the  specimen  is  from  a  male  or  female.  If  this  is  true,  then 
he  knows  nothing  of  the  history  of  it.  He  does  not  give  us  the  direc- 
tion of  the  fracture,  or  a  drawing  of  it,  or  even  a  positive  statement 
that  it  is  entirely  within  the  capsule.  In  regard  to  his  own  specimen 
he  is  more  explicit;  he  gives  a  drawing  and  shows  that  the  frucmrcd 
head  has  slipped  down,  and  even  now  the  line  of  I'racture  can  be 
traced  to  the  inter- trochanteric  line.  If  this  is  so  now,  it  is  probable 
that  the  end  of  the  fractured  bone  extended  below  the  capsule  in  the 
first  place,  as  in  all  cases  of  fracture,  where  there  is  not  perfect  coapta- 
tion, the  rough  points  become  absorbed.  If  we  allow  for  this  absorp- 
tion, it  would  make  the  end  of  the  hone  below  the  trochanteric  line  a 
point  without  the  capsule,  thus  excluding  it  from  this  class.  If  we 
adopt  Prof.  Smith's  view,  that  this  was  entirely  within,  we  meet  with 
this  objection.  He  states  that  the  head  of  the  bone  has  slipped  down 
beneath  its  natural  position,  and  the  fracture  has  traversed  it  obliquely. 
This,  of  course,  could  not  have  been  an  impiicted  fracture,  for  in  an 
impacted  fracture  we  should  have  had  the  shaft  of  the  bone  driven 
into  the  cancellated  portion  of  the  head,  not  the  head  of  the  bone 
'slipping  down'  along  the  shaft.  If  this  was  a  case  of  slipping  down 
of  the  head,  we  leave  Prof.  Smith,  of  Philadelphia,  to  controvert  the 
position  taken  by  Mr,  Smith,  of  Dublin,  where  he  says  that  only 
tm//rtde(i  intra  capsular  fractures  can  have  an  osseous  union/' 

Speaking  of  a  specimen,  also,  which  may  be  found  in  the  Twenty- 
third  Street  Medical  College,  of  Nt^w  York,  he  says: — 

"This  belongs  to  Prof.  Willard  Parker,  of  this  city,  I  am  under 
obligations  to  Prof.  Parker  for  his  kindness  in  explaining  to  me  the 
various  points  which  he  considers  the  case  presents.  He  loaned  me 
the  specimen  to  examine  at  my  leisure,  that  I  might  become  thoroughly 
acquainted  with  all  the  facLs  of  the  case.  According  to  the  description 
of  the  case  given  by  Prof.  Parker,  in  his  lecture,  the  patient  was  a 
maiden,  about  sixty  years  of  age,  an  inmate  of  the  almshouse  of  Bar- 
nard, Vt.  One  morning,  while  going  out  of  doors,  she  fell,  striking 
upon  her  hip.  The  doctor  in  attendance,  who  did  nut  pretend  to  be 
a  surgeon,  or  accurate  in  his  diagnosis,  came  to  the  conclusion  that 
there  was  a  fracture.  He  was  of  the  opinion  that  he  obtained  crepitus; 
accordingly  he  dressed  the  limb  with  the  straiglit  splint  for  six  weeks, 
and  at  the  end  of  that  time  found  half  an  inch  shortening.  The  speci- 
men afterwards  came  into  Prof.  Parker's  pos.session.  The  points  Prof. 
Parker  relies  on  to  show  that  this  was  a  fracture,  are:  1,  The  supposed 
crepitus.  2.  A  ridge  of  bone  along  the  iiiter-trochantcric  line,  termed 
the  'callus.'  S.  The  neck  of  the  hone  sliortened  on  the  outer  side 
one-third  of  an  inch  more  than  on  the  inner  side,  this  being  accounted 
for  on  the  supposition  that  it  was  produced  by  the  position  the  limb 
was  allowed  to  retain.  4.  No  ijuch  changes  are  to  be  found  in  the 
femur  of  the  oppi>siie  side,  which  is  pronounced  healthy. 

"  These  apecimena  were  procured  lour  years  after  the  injury.  The 
capsule  is  entirely  gone,  and  there  is  nothing  to  show  positively  wJ 
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it  was  inserted;  a  line  is  pointed  out  about  three  lines  below  the 
called  callys,  as  the  line  of  insertion  of  the  capsule.     On  examinatioii 
of  the  interior  of  the  specimen,  there  is  nothing  to  indicate  the  line 
fracture;  no  callus,  such  as  is  shown  on  internal  examination  of  othe 
fraetures  of  long  bones. 

'*  There  is  one  point  very  marked  on  the  inner  edge  of  the  compact 
structure  of  the  shaft;  it  is  what  Sir  Astley  Cooper  terms  a  *  buttress 
of  bone'  shooting  up  from  the  body  into  the  neck  and  head,  evidently 
as  a  support  to  the  head  in  the  new  angle  which  it  has  assumed,  with 
respect  to  the  shaft.  This  buttress  is  formed  apparently  by  the  can- 
cellated structure  being  more  compact  than  in  other  points.  On  com- 
paring  this  specimen  with  the  femur  of  the  well  limb,  a  very  marked 
difference  is  observable;  this  line  or  buttress  is  stronger,  better  deve 
loped,  and  is  evidently  for  the  purpose  of  giving  support  to  the  headl 
of  the  bone  io  this  new  position. 

"The  specimen  is  far  from  being  satisfactory.     If  this  rough  line_ 
extending  along  the  inter-trochanteric  line  is  in  reality  the  line  o| 
callus,  then  it  is  extremely  probable  that  the  fracture  was  partiallyj 
extra-capsular.    For  if  the  capsule  extended  along  the  line  whicl 
runs  below  this  line  that  is  pointed  out  as  the  line  of  fracture,  then" 
the  insertion  of  the  capsule  must  have  been  as  low  down  as  the  middle 
of  the  trochanter  minor,  an  anomaly  in  regard  to  insertion  of  the  cap- 
8ule.    If  this  really  was  the  line  of  insertion^  it  is  extremely  unfortunate 
that  the  capsule  was  not  left  to  show  where  it  was  inserted,  ^| 

*' Again,  there  is  no  callus  on  the  inside  of  the  bone  corresponding^^ 
to  this  so-called  external  callus,  but  throughout  the  whole  line  corre- 
sponding to  this  external  'callus'  the  cancellated  structure  is  perfect^^B 
If  it  should  he  admitted  that  crepitus  was  here  obtained,  a  point  which^B 
is  extremely  doubtful,  as  we  have  only  the  opinion  of  a  doctor  who 
practised  many  years  ago  in  the  small  town  of  Barnard,  Vt,  a  towaj 
which  now  numbers  less  than  two  thousand  inhabitants — if  it  should 
be  admitted  on  such  authority  that  this  was  a  fracture — still,  it  is  bj 
no  means  established  that  this  was  an  intra-capsular  fracture,  for  thig 
so-called  callus  extends  along  the  inter-trochanteric  line.     The  capsule 
itself  is  gone,  so  that  it  cannot  be  shown  positively  w^here  it  was  in- 
serted, and  it  is  probable,  if  there  was  a  fracture,  it  was  partly  extra- 
capsular. 

*' Again,  the  view  which  Prof  Parker  takes  of  his  specimen  conflicts 
with  that  taken  by  Robert  W.  Smith,  of  Dublin,  on  fractures  of  this-J 
class,  in  his  work  already  quoted.     For  if  there  was  crepitus,  thenl 
there  must  have  been  motion  of  one  fragment  on  the  other;  and  it} 
there  was  motion,  then  the  fracture  was  not  impacted ;  and  it  is  only 
this  latter  class  which,  Mr.  Smith  contends,  can  unite.     My  own  im- 
pression is  that  there  never  was  a  fracture  here  at  all.     I  think  this  iaj 
a  case  of  interstitial  absorption  of  the  neck  of  the  bone,  the  cause  o( 
this  absorption  being  the  contusion  received  by  the  fall.    This  view  ijl 
sustained  by  analogy*    Sir  Astley  Cooper  says  this  is  common  in  old 
people.     'As  the  shell  becomes  thin,  ossific  matter  is  deposite<I  on  the 
upper  side  of  the  cervix,  opposite  the  edge  of  the  acetabulum,  and 
often  a  similar  portion  at  its  lower  part,  and  thus  the  strength  of  the 
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bone  is  in  some  degree  preserved.  This  state  of  things  may  be  fre- 
quently seen  in  very  old  persons^  *  When  the  absorption  of  the  neck 
proceeds  faster  than  the  deposit  on  the  surface,  the  bone  breaks  from 
the  slightest  cause;  and  this  deposit  wears  so  much  the  appearance  of 
a  united  fracture,  that  it  might  be  easily  mistaken  for  it  before  the 
bone  thus  alters^  We  sometimes  meet  with  a  remarkable  buttress 
shootiog  up  from  the  shaft  of  the  bone  ioto  its  head,  giving  it  addi- 
tional support  to  that  which  it  receives  from  tUe  deposit  of  bone  on 
its  external  surface.' 

'*  Mr,  Liston  says:   *  Gradual  shortening  of  the  lower  extremity  often 
ensues  upon  contusions  of  the  hip  in  persons  advanced  in  life,  in  con- 
equence  of  interstitial  absorption  of  the  neck  of  the  thigh 4)one,  and 

^Blteration  of  the  angle  in  which  it  is  set  upon  the  shaft.  The  head  of 
the  bone  undergoes  a  change  in  form;  it  becomes  flattened  and  ex- 
pandedi  and  the  cotyloid  cavity  is  made  to  correspond.  This  cause  of 
lameness  ought  to  be  kept  in  view.    The  risk  of  its  occurrence  ought 

■  to  be  explained  to  those  who  have  suffered  injury  of  the  hip,  and,  if 

*  possible,  it  must  be  prevented.' 

**Mr.  Gulliver,  in  the  Edinburfjh  Medical  and  Sitrgkal  Journal,  No, 
128,  July,  1836,  ei  seq,,  has  written  very  fully  on  this  subject  of  inter- 
stitial absorption,  and  has  adduced  cases  which  we  would  copy  if  our 
limits  would  allow.  He  shows  by  his  specimens  tliat  the  head  is  en- 
larged at  its  lower  part;  that  these  cases  may  occur  in  young  persons; 
that  it  is  not  disease  of  the  joint,  from  the  fact  that  there  is  no  anchy- 
losis ;  and  that  the  cartilages  are  not  involved.  The  cases  of  John 
Lynn,  J.  McGrath,  and  J.  Fox,  etc,,  are  adduced,  and  the  specimens 
preserved  from  autopsies.    We  have  abundant  evidence  of  interstitial 

►absorption  occurring  from  contusion  in  persons  like  this  maiden,  and 
Mr.  Gulliver  says  this  shortening  may  take  place  as  rapidly  as  in  live 
or  six  days.  Now,  Prof.  Parker's  specimen  corresponds  to  the  facts 
we  have  given.  1.  There  is  a  ridge  formed  along  the  lower  part  of 
the  neck,  as  Sir  Astley  Cooper  states  occurs  in  these  cases  of  interstitial 

llbsorption.     2.  There  is  the  buttress  of  bone  shooting  up  from  the 

lehaft  into  the  head  as  a  means  of  support;  this  is  clearly  shown  by 

f comparing  the  two  specimens,  the  one  from  the  well  limb,  and  the 
one  from  the  contused  limb*  3.  There  was  a  contusion  sufficient  for 
an  exciting  cause.  4.  This  occurs  in  one  limb,  and  not  in  the  other, 
shown  in  the  case  of  J.  Fox,  reported  by  Gulliver,  where  one  limb 
was  in  every  respect  natural,  and  in  the  other  interstitial  absorption 
had  taken  place.     This,  we   believe,  is  the  ctise  in  Prof.  Parker's 

I  specimen.     If  this  specimen  is  in  reality  a  fracture,  it  was  most  pro- 

rbably  partly  extra-capsular ;  if  not,  it  was  a  case  of  interstitial  ab- 
Borption.'^* 

Dr.  Alden  March,  the  distinguishecl  Professor  of  Surgery  in  Albany 

^Medical  College,  has  permitted  me  to  examine  two  specimens  belonging 
to  his  collection,  which  he  regards  as  examples  of  bony  union  within 

*  Tbh  specimen  is  probably  tlie  same  to  wbicli  Prof.  Parker  has  mado  allasion  in 
h\s  not«s  to  the  fourth  Amtjrican  editloa  of  Samuel  Cooper's  First  Lmei  of  Sutger^^^l 
page  354  of  volame  second. 
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the  capsule.  He  has,  however,  rendered  it  unoecegsary  that  I  sbouli 
describe  particularly  the  appearances  which  they  present,  by  havi 
himself  given  an  account  of  them,  accompanied  with  drawings,  in 
paper  entitled  '*  Osseous  Union  of  Intra-Capsular  Fracture  of  the  No 
of  the  Femur,"  published  in  the  TransaetfoTis  of  the  Medical  Society 
the  AState  a/  Neio  York,  for  the  year  1858*  The  account  of  the  li 
specimen  is  as  follows: — 

"  Of  the  two  specimens  here  presented  for  examination,  as  examples 
of  intra-capsular  fracture  of  the  femur  united  by  bone,  the  smaller  one, 
numbered  884,  was  procured  in  London  some  years  since,  and  at  th 
time  was  regarded  by  the  curator  of  the  old  London  Hospital  Museu 
as  a  good  specimen  of  fracture  and  bony  union  of  the  neck  of  the  femur 
witldn  the  capsular  ligament     I  can  give  no  history  of  the  patient,  or^i 
subject,  from  whom  it  was  taken.    I  think  it  could  not  have  belonge^H 
to  an  old  person,  and  it  is  quite  clear  that  he  or  she,  as  the  case  ma^^^ 
be,  lived  long  enough  after  the  occurrence  of  the  fracture  for  it  to 
become  thoroughly  reunited  by  bony  material. 

"  The  neck  of  the  bone  is  very  much  absorbed,  which  will  be  foond 
to  be  the  case  in  almost  all  instances  of  intra-capsular  fracture,  wheth 
united  by  bony  or  ligamentous  mater iah    This  specimen,  with  sever 
others  oi  various  kinds  of  organic  change,  was  submitted  to  the  e 
amination  of  an  able  professor  of  surgery,  who  has  recently  devot 
much  attention  to  the  study  of  fractures,  and  who  remarks  upon  it  as 
follows :    '  Specimen  884  is  plainly  enough  a  fracture,  and  I  think  the: 
can  be  no  doubt  that  on  one  side  of  the  neck  the  fracture  was  with 
the  capsule,  but  I  have  no  means  of  determining  whether  it  was  al 
within  the  capsule  on  the  opposite  side,  since  the  neck  is  almost  co 
pletely  absorbed/ 

"On  close  examination,*'  continues  Dr.  March,  ''it  will  be  fou 
that  about  all  the  part  of  the  bone  that  can  be  called  neck  is  connec 
with  the  shaft,  ami  that  the  fracture  appears  to  be  nearly  transverse, 
and  close  to  the  articulating  or  cartilaginous  border  of  the  head.     It 
strikes  me  that  it  is  just  as  clearly  altogether  within  the  capsule  as  it 
is  a  fracture." 

In  defence  of  the  opinion  already  expressed  by  myself  in  relation 
to  this  specimen,  and  to  which  Dr.  March  has  seen  fit  to  refer  in  the 
passage  above  quoted,  I  will  say,  that  the  almost  total  absence  of  the 
neck  posteriorly,  where,  in  the  natural  condition  of  the  parts,  quite 
half  an  inch  of  the  neck  belongs  outside  of  the  capsule,  renders  it  im^ 
possible,  in  my  opinion,  to  determine  whether  the  fracture  was  not    ' 
part  without  the  capsule.     This  remark  will  apply  to  all  similar  e: 
amples,  unless,  indeed,  the  capsule  itself  remains  to  indicate  precisely 
wdiere  this  small  portion  of  the  neck  belongs;  but  the  capsule  is  gone 
from  this  specimen,  and  the  neck  is  lost  posteriorly.     If  it  is  true, 
then,  that  the  line  of  fracture  can  be  shown  to  be  close  to  the  head  of 
the  bone,  it  is  equally  true  that  it  hugs  the  trochanter;  we  have  jii 
as  much  right,  therefore,  to  interpret  its  proximity  to  the  trochant 
in  favor  of  an  extra-capsnlar  fracture,  as  has  my  distinguished  friem 
to  interpret  its  proximity  to  the  head  in  favor  of  an  intracapsa 
fracture.  " 
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Moreover*  this  specimen  has  never  been  sawn  open,  or  subjected  to 
the  test  of  boiling,  or  of  maceration,  nor  in  any  other  way  has  the 
most  important  question  of  all  been  definitely  settled,  namelyj  whether 
the  union  is  by  bony  or  by  fibrou;^  tissue. 

The  second  specimen  is  described  by  I)r.  March,  much  more  at 
length,  rendering  it  necessary  that  our  own  account  of  it  should  be 
somewhat  condensed. 

Fred.  L.  fell  from  a  shed  when  ten  or  twelve  years  old,  and,  accord- 
ing to  the  testimony  of  respectable  citizens,  was  attended  by  a  surgeon, 
and  treated,  as  they  think,  for  a  fractured  tliigh ;  but  it  does  not  ap- 
pear probable  that  splints  were  used,  u.s  a  woman  was  known  to  carry 
liim  up  and  down  stairs  on  her  shoulders  during  the  time  he  was  under 
the  surgeon^s  care.  It  appears,  also,  that  "immediately  after  getting 
about  he  was  just  about  as  lame,  as  much  of  a  cripple,  and  as  much 
distorted  in  his  figure,  as  he  was  at  any  time  previous  to  his  death/* 
He  is  mentioned  by  one  of  the  witnesses,  who  knew  him  for  many 
years  after,  as  a'* distorted  cripple,^'  Dr.  March  himself  had  known 
him  twenty-five  or  thirty  years,  and  describes  him  as  a  large-framed 
man,  with  a  ''peculiar"  gait,  **a  kind  oT  side  waddle,  one  limb  appear- 
ing to  be  two  or  three  inches  shorter  than  the  other,  and  w^ith  the  hip 
of  tlie  shortened  side  greatly  projecting  laterally."  He  w^as  about  58 
years  of  age  when  he  died. 

More  or  less  oi  the  skeleton  of  this  man  came  subsequently  into 
the  possession  of  Dr,  March,  and  he  describes  one  of  the  thigh-bones 
as  follows: — 

"A  pretty  large  surface  at  its  upper  part  and  toward  the  trochanter 
major  m  a  little  flattened,  and  lias  the  appearance  of  having  been  worn 
away,  deprived  of  its  cartilage,  and  becoming  eburnated,  or  presenting 
at  one  point  a  porcelaneous  polish.'*  This  change  Dr.  March  regards 
as  the  result  of  interstitial  and  progressive  absorption,  aided  by  attri- 
tion, and  as  having  occurred  at  an  advanced  period  of  life. 

On  the  anterior  superior  part  of  the  neck  is  a  ridge  of  bone,  to 
which  a  portion  of  the  capsular  ligament  remains  attached.  Most  of 
the  cartilaginous  covering  of  the  head  has  been  either  entirely  re- 
moved, or  very  much  thinned,  leaving  at  certain  points  a  polished 
surface.  That  part  occupied  originally  by  the  round  ligament  'Vseema 
to  have  been  getting  into  a  state  of  ulceration."  The  whole  head  is 
depressed,  and  turned  obliquely  backwards.  There  is  also  a  long 
spine  or  rib  of  bone  extending  upwards  and  inwards,  which  w^as  im- 
bedded in  the  fibres  of  the  psoas  magnus  and  iliacus  internus,  and 
''seems  to  have  its  attachment  at  its  base,  to  the  point  where  we  should 
look  for  a  trochanter  minor," 

At  first  Dr.  March  thought  that  the  shaft  of  the  opposite  femur  had 
also  been  broken  three  inches  below  the  trochanter  minor,  and  that 
it  had  united  with  some  slight  deformity.  He  also  found  the  ala  of 
the  pelvis  on  the  right  side  bent  inwards,  so  that  the  distance  from 
the  crest  to  the  centre  of  the  sacrum  was  three-!bnrths*of  an  inch  less 
than  on  the  opposite  side.  This,  too,  he  ascribed  at  first  to  the  original 
injury,  but  further  investigation  has  satisfied  him  that  it  was  due  to 
the  action  of  the  muscles,  and  that  the  opposite  limb  had  never  been 
broken. 
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To  this  description,  condensed  from  the  paper  alluded  to,  I 
only  add,  that  the  whole  head  of  the  bone  is  very  much  flattened  and 
changed  in  shape,  and  that  there  is  scarcely  an^-thing  which  can  h 
appropriately  called  a  neck.     The  bone  has  been  sawed  in  two,  bij 
Dr.  March  does  not  pretend  that  the  bisection  furnishes  any  addition 
evidence  that  it  had  been  broken. 

My  objections  to  this  case  are  briefly : — 

It  is  not  satisfactorily  made  out  that  there  was  ever  a  firacture,  eitl 
by  a  reference  to  the  original  history,  or  by  an  examination  of  tl 
bone.  The  age  at  which  the  accident  occurred  (10  or  12  years) 
presumptive  evidence  against  a  fracture  of  the  neck  of  the  femur 
within  the  capsule,  if  not  almost  conclusive,  unless  it  is  claimed  to  be 
an  example  of  epiphyseal  separation  with  a  bony  union,  a  supposition 
which,  go  far  as  1  can  learn,  no  surgeon  has  yet  ventured  to  make. 
Dupuytren  says  he  never  saw  a  fracture  of  the  neck  of  the  femur  in 
a  child.  The  yonngest  I  have  seen  recorded  is  that  mentioned  by 
Sabatier,  in  which  case  the  boy  was  fifteen  years  old.'  Dupuytren 
has  also  well  explained  the  causes  of  this  inirequency  of  a  fracture  of 
the  neck  of  the  femur  in  early  life. 

On  the  other  hand,  the  age  at  which  the  accident  occurred  wg 
favorable  to  the  production  of  disease  of  the  hip-joint.  The  whol 
history  of  the  patient,  from  that  time  onwards,  especially  his  peculia 
"  waddle/'  seems  to  indicate  that  his  hip-joints  were  both  dis 
The  autopsy  shaws  that  they  actually  were  diseased,  and  renders 
quite  probable  also  that  all  of  the  booes  of  his  body  were  in  an  uc 
healthy  condition.  The  specimen  itself  is  in  nearly  all  respects  a 
counterpart  of  many  others  to  be  found  in  the  museums  of  this  and 
other  CQUQtries,  and  which  are  now,  by  almost  unanimous  conaeni] 
declared  to  be  examples  of  chronic  rheumatic  arthritis. 

*Dr.  Mutter  thought  also  that  specimen  B,  71,  in  his  collection  of_ 
bones,  now  lying  in  the  Jefterson  Medical  College  at  Philadelphia,  wa  " 
a  genuine  example.  It  is  a  cleaned  and  dried  specimen,  from  whielj 
the  capsule,  anrl  all  the  soft  part-s,  have  been  removed.  The  nec| 
is  w%Ty  nearly  absorbed,  and  the  trochanter  major  is  rotated  backward 
as  we  sec  iu  nearly  all  examples  of  interstitial  absorption,  so  that 
almtist  touches  the  head.  The  interior  has  never  been  exposed, 
determiQe  the  line  of  the  supposed  fracture,  nor  is  there  anything 
upon  its  external  surface  by  which  this  point,  so  essential  to  the  que^* 
tion  at  issue,  can  be  decided.  It  may  be  an  example  in  point,  but  tb 
proof  is  not  before  us. 

I)r,  Charles  A.  Pope,  Professor  of  Surgery  in  the  St.  Louis  Univef 
sity,  Missouri,  informs  me  that  he  has  an  example  of  '*  intra-capsulu 
fracture  of  the  neck  of  the  femur,  with  concomitant  fracture  of  th0 
acetabulum.  The  union  by  bone  is  perfect,  although  the  neck  is, 
it  were,  gone,  the  head  being  almost  squarely  set  on  the  shaft  of  the 
bone.  The  head  is  much  deformed,  being  an  enlarged  cone,  and  fit 
ting  into  a  similarly  shaped  acetabulum.  The  motions  of  the  joint 
were  well  preserved,"' 

1  have  never  seun  this  specimen,  and  I  am  therefore  unable  to  spea 

^  Dupnytren  on  Dti.  and  Injariea  of  Bones,  p.  187. 
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of  it  autlioritatively,  but  I  confess  I  do  not  see  how  it  is  possible  to 
know  that  the  fracture  was  wholly  within  the  capsule  when  the  neck 
is  gone.  If  the  capsule  remains  attached  to  the  specimen,  it  may  aid 
in  the  elucidation  of  thia  point;  but  it  does  not  appear  from  Dr  Pope's 
communication  that  such  is  the  fact.  I  should  be  gratified  if  this  dis- 
tinguished surgeon  would  give  the  profession  a  more  complete  account 
of  the  case. 

From  various  sources,  including  several  private  letters,  I  have  been 
able  to  gather  a  few  of  the  particulars  relating  to  a  case  which  for 
some  time  attracted  the  attention  of  the  profession  in  this  country; 
but  a  full  account  of  which,  I  regret  to  say,  has  never  been  published.^ 

Somewhere  about  the  year  1832,  Mrs.  William  Nelson,  of  Derby, 
Yt,  fell,  and  was  slightly  lamed,  Dr,  M.  F.  Colby,  of  Stanstead. 
Lower  Canada,  being  consulted,  declare^l  that  she  had  broken  the 
neck  of  the  thigh-bone.  She  was  accordingly  placed  in  a  horizontal 
position,  and  an  extending  apparatus  applied.  This  treatment  was 
f continued  one  month,  during  which  time  she  became  insane;  but  from 
this  condition  she  ultimately  recovered.  At  the  end  of  one  month  ' 
the  apparatus  was  removed,  and  she  was  able  to  walk  after  her  re- 
covery without  much  halt,  and  the  limb  did  not  seem  to  be  much 
shortened. 

Subsequently  the  husband  of  Mrs.  Nelson  prosecuted  Dr.  Colby  for 

'causing  insanity  through  unnecessary  conlinement,  alleging  that  the 

bone  was  not  broken ;  and,  as  evidence  that  it  was  not,  testimony  was 

presented  to  show  that  she  was  able  to  walk  a  few  steps  immediately 

after  the  injury  was  recived;  that  she  could  draw  up  her  legs;  that 

uBhe  rode  sitting  upon  the  seat  of  a  wagon;  that  the  extending  splint 

i:wad  continued  only  four  weeks,  and  that,  although  it  was  loosened 

loccaaionally  by  the  friends,  the  limb  did  not  shorten;  and,  finally,  that 

f  she  bad  a  perfect,  or  nearly  perfect,  limb. 

The  case  remained  m  court  several  years,  until  both  parties  were 
^nearly  ruined;  but  ten  years  after  the  accident  Mrs.  Nelson  died,  and 
rboth  femurs,  says  Dr.  Mussey,  were  secured  by  Dr.  Colby.  The  one 
"believed  to  have  been  broken  was  then  sent  to  several  of  our  larger 
cities,  and  among  others  it  was  examined  by  Hay  ward  and  one  of  the 
Warrens  in  Boston;  Dixi  Crosby,  of  Dartmouth;  Willard  Parker; 
one  of  the  Rogerses  in  New  York ;  and  Robert  Nelson,  of  Canada, 

Robert  Nelson  and  Rogers  still  denied  that  it  had  been  broken,  both 
of  these  surgeons  affirming  that  the  bone  was  perfect;  but  on  the  part 
of  the  defence,  it  was  subsequently  charged  that  a  spurious  bone  had 
been  laid  before  these  latter  gentlemen.  Drs.  Warren^  and  Hay  ward 
thought  it  had  been  a  dislocation;  Drs.  Parker  and  Crosby  believed  it  to 
hare  been  a  fracture  within  the  capsule,  and  that  it  was  united  by  bone. 

Dn  Mussey^  to  whom  the  specimen  has  been  described,  but  who  has 
never  seen  it  himself,  says  that  '*the  bone  belonging  to  the  injured 

I  Boeton  M«d.  and  Surg.  Joorn.,  Jan,  2G,  1842 ;  Amer.  Jotin).  Med.  Soi,,  April,  1857, 
p*  310, 

■  ^T.  Massej  aays,  "  Dr.  Wiirren  decided  there  bad  b&en  a  fractnrf) ;"  but  I  hJiTe  it 
upon  the  antliority  of  Dr.  Colby  that  Dr*  Warreii  had  called  it  a  dislocation,  or  tUat  A 
witDdu  so  testified.     Perhaps  it  iras  not  tli«  same  Warren. 


limb  bad  a  ridge  across  tbe  neck,  while  tbe  head  was  so  far  depressed 
as  to  shorten  the  thigh-bone  three-sixteenths  of  an  inch/* 

Dr.  Colbj  finally  received  a  judgment  in  bis  favor  for  one  cent  costs, 
and  a  bond  signed  by  the  prosecuting  attorney,  to  the  eflect  that  the 
bone>  which  was  now  in  the  possession  of  the  prosecutor,  should  be 
given  up  to  the  defendant,  and  remain  in  his  possession  during  a  period 
of  six  months,  in  order  that  he  might  show  it  to  the  public;  bat  this 
part  of  tbe  contract  has  been  broken,  and  the  bone  seems  now  to  be 
lost  to  science. 

Whatever  may  be  our  opinion  as  to  the  probability  of  the  fracture 
in  this  case,  the  absurdity  and  cnielty  of  the  allegation  of  malpractice 
is  too  phiin  to  admit  of  discussion  or  a  doubt  among  intelligent  medical 
men.  If  Dr,  Colby  thought  there  was  a  fracture — and  he  certainly 
had  reasons  to  think  so— his  treatment  was  such  as  every  judicious 
surgeon  would  have  adopted,  and  for  not  adopting  which  he  might 
justly  have  been  held  responsible. 

I  have  in  my  cabinet  a  cast  which  I  made  nearly  twenty  years  since, 
from  a  lemur  then  owned  by  Prof.  James  Webster,  of  Rochester,  lata 
IVofcssor  of  Anatomy  in  the  University  of  Buffalo,  and  which  he  be* 
lieved  to  be  a  case  of  union  by  bone  after  a  fracture  within  the  capsule. 
The  patient  from  whom  this  specimen  was  obtained  was  a  female,  and 
had  been  seen  by  him  before  death.  Its  resemblance  to  the  specimen 
owned  by  Dr.  March,  and  purchased  by  him  in  London,  is  so  perfect, 
I  that  I  believed  it  to  be  the  same,  until  Dr.  March  informed  me  that  it 
*was  not.  It  is  almost  its  exact  counterpart,  however,  as  I  know  by 
a  comparison  of  the  specimen  with  my  own  cast  of  Prof.  Webster's. 
This  fact  will  render  it  unnecessary  that  I  should  state  my  objections 
to  it,  since  the  same  remarks  will  apply  to  it  as  to  Dr.  March's  specimen. 

I  have  also  in  my  own  cabinet  a  femur  of  no  inconsiderable  preten- 
sions, belonging  clearly  to  that  class  of  specimens  recognized  by  Robert 
Smith,  Its  neck  is  greatly  shortened,  and  this  surgeon  would  regard 
it,  I  think,  as  an  impacted  intra^capsular  fracture,  but  its  claim  would 
be  promptly  denied  by  Malgaigne,  on  account  of  the  absorption  and 
dii^iortion  of  its  neck*     Its  history  is  as  follows : — 

About  the  year  1833,  Mrs.  Wakelee,  of  Clarence,  Erie  County,  New 
York,  aet.  ^S,  who  was  then  very  low  with  tubercular  consumption, 
and  so  ill  as  to  be  scarcely  able  to  walk  across  the  floor,  tripped  upon 
the  carpet  and  fell,  striking  upon  her  left  side.  She  was  unable  to 
rise,  but  was  laid  upon  a  bed  by  her  son^  Dr.  Wakelee,  a  very  intelli* 
gent  physician,  residing  in  the  sume  house,  who  did  not  suspect  a 
fracture.  Dr.  Bissel  saw  her  on  .the  following  day,  and  on  rotating 
the  limb  outAvard.s,  he  says  that  he  discovered  a  crepitus.  Ilis  exarai- 
^Uation  was  greatly  facilitated  by  her  extreme  emaciation. 

Mrs.  W.  was  place<i  upon  a  double-inclined  plane,  with  apparatus 
for  extension,  &c.,  and  left  in  charge  of  Dr.  Wakelee.  On  the  fifth 
day  the  splint  was  removed,  and  from  this  time  no  dressings  of  any 
kind  were  applied.  The  reason  for  this  change  of  treatment  was,  that 
she  was  likely  to  live  but  a  few  days,  in  consequence  of  the  state  of 
her  lungs,  and  that  such  confinement  would  only  hasten  her  death. 
Contrary,  however,  to  all  expectations,  she  gradually  convalesced,  so 


I 


1 
I 


NECK,  WITHIN    THE    CAPSULE. 


873 


Fig,  113. 


m'^ts 


that  after  two  or  tbree  jxars  she  could  walk  on  crutches,  her  toes  turn- 
ing out  and  her  limb  becoming  somewhat  short4:'ned.  Four  years  after 
the  accident  she  died,  and  Dr.  Bissel  obtained  from  Dr.  Wakelee  the 
specimen,  of  which  the  accompanying  drawing  is  a  faithful  delineation, 

I  am  informed,  also,  that  there  are  two 
specimens  in  the  Boston  Museums,  but 
the  deacriptions  which  I  have  received  of 
them  are  too  imperfect  to  allow  me  to 
speak  of  their  merits. 

Such  is  the  present  state  of  the  testi- 
mony tipon  this  interesting  but  difficult 
subject.  In  it  all  we  think  we  see  enough 
to  warrant  a  belief  that  under  certain 
favorable  circumstances  bony  union  may 
occur,  but  not  enough  to  establish  it  be- 
yond all  doubt  Tliere  are  those  wlio 
feel  much  more  assured,  and  who  are  as 
confident  of  this  fact  as  that  the  shaft  of 
the  femur  will  unite  by  bone ;  we  do  not 
accuse  them  of  credulity,  and  we  invoke 
for  ourselves  the  same  exercise  of  charity 
toward  our  scepticism.  We  have  never 
yet  seen  a  specimen  which,  upon  a  care- 
ful  examinatiou,  proved  satisfactory;  but 
unlcvss  our  want  of  conviction  can  be 
shown  to  be  the  result  of  a  wilful  blind- 
ness, we  shall  demand  protection  against 
the  assaults  and  insinuations  which  have  so  frequently  fallen  upon 
those  who  ventured  to  doubt  the  authenticity  of  every  specimen 
which  was  laid  before  them. 

Within  the  last  few  years,  Dr.  Geo.  K.  Smith,  of  the  Long  Island 
College  Ilospital,  has  made  a  most  valuable  contribution  to  our  know- 
ledge of  the  anatomy  and  pathology  of  the  hip-joini,  whicli  will 
explain  in  a  great  measure  the  discrepancies  of  opinion  which  at 
present  exist  among  surgeons  as  to  the  charactor  of  certai  n  specimens, 
and  may  hereafter  enable  us  to  decide  with  more  accuracy,  and  may 
lead  to  a  better  agreement  of  opinion. 

His  observations  prove  that  anatomists  have  not  hitherto  correctly 
described  the  attachment  of  the  capsule;  that  the  capsule  is  seldom,  if 
ever,  attached  at  the  same  point  in  tlificrent  persons,  while  it  is  as 
uniformly  found  attiiched  at  the  same  point  in  the  opposite  femurs  of 
the  same  person.  In  order,  therefore,  to  determine  whether  the  line 
of  fracture  in  any  given  specimen  was  without  or  within  the  capsule, 
we  must  always  compare  the  fractured  bone  with  its  congener,  and  not 
with  the  femur  of  another  person. 

He  has  further  shown  that  after  a  fracture,  and  the  consequent 
absorption  of  the  neck,  the  normal  position  of  the  capsule  is  almost 
constantly  changed ;  so  that  its  present  attachment  does  not  declare 
what  were  the  points  of  its  attachment  before  the  fracture  occurred, 
and  finally  that  the  absorption  proceeds  unequally  and  irregularly, 
yet  with  great  rapidity,  in  the  two  fragments ;  and  as  the  bony  union, 
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if  it  ever  takes  place,  probably  occurs  subsequent  to  the  arrest  of  the 
absorption,  the  line  of  union  cannot  in  itself  alone  determine  whether 
the  fracture  was  near  the  head  or  near  the  trochanters.' 

I  repeat  that  it  seems  to  me  probable  that  under  certain  favorable 
circumstances  this  union  will  occur;  these  favorable  circumstance 
liave  relation  to  several  conditions,  such  as  age,  health,  degree  (Ji 
separation  of  the  fragments,  laceration  of  the  periosteum  and  capsule 
treatment,  &c.  Robert  Smith  thinks  it  is  not  likely  to  occur  unles 
the  fragments  are  impacted,  but  Sir  Astley  Cooper,  as  we  have  alreadj 
seen,  admitted  its  possibility  whenever  the  reflected  capsule  and  tbi 
periosteum  were  not  torn,  and  at  the  same  time  the  fragments  wer 
not  displaced.  If  to  these  conditions  we  were  to  add  moderate  but 
not  extreme  age,  with  good  health,  we  can  see  no  sufficient  reason 
why,  under  judicious  treatment,  bony  union  might  not  occasionally 
be  expected.  But  such  a  combination  of  circumstances  is  probablyj 
exceedingly  rare;  and,  what  is  more  unfortunate,  if  they  exist,  thfl 
fracture  is  not  likely  to  be  recognized,  and  the  surgeon  will  fail  to 
avail  himself  of  those  advantageous  coincidences  which  might,  if 
understood  and  properly  treated,  secure  a  bony  union.  DupuytreB 
says,  when  the  fragments  are  not  displaced  "\i&  existence  may 
suspected,  but  cannot  be  positively  asserted."  There  will  not 
wanting,  however,  examples  in  which  surgeons  will  believe  or  affirm  ' 
that  they  have  recognized  the  fracture  and  wrought  the  care.  I  have 
heard  of  many  such  instances,  and  Mr,  Smith  has  referred  to  one, 
which  is  quite  pertinent,  as  having  been  reported  in  the  Gazette  dts 
II6pUaxix,  A  woman,  sot.  64,  was  treated  for  an  intra-capsular  fracture 
of  the  neck  of  the  femur  at  one  of  the  hospitals  in  Paris,  and  "  at  the 
end  of  four  weeks  she  was  discharged  perfectly  cured,  and  without 
shortening."  We  fully  partake  of  Mr.  Smith's  surprise  at  the  impu- 
dence of  this  claim,  yet  w^e  do  not  see  in  it  much  greater  improbability 
than  in  Mr,  Swan's  case,  received  by  both  Mr.  Smith  and  Sir  Asiley 
himself,  where  the  neck  was  found  almost  wholly  united  by  bone  in 
five  weeks,  although  the  woman  was  80  years  old,  and  actually  dying 
while  the  process  was  going  onl  Says  Dupuytren,  '*I  would  lay  it 
down  as  a  general  principle  that  all  fractures  of  the  neck  of  a  cylin- 
drical bone  should  be  kept  at  rest  twice  as  long  as  ordinary  fractures 
of  the  same  bone ;  and  even  after  that  period  I  have  seen  displacement 
take  place.  The  term  may,  therefore,  be  lengthened  to  a  hundred 
days,  or  even  longer  in  aged  and  feeble  persons,  whose  powers  of  repa- 
ration are  much  deteriorated. 

It  is  not  the  purpose  of  the  writer  to  describe  particularly  all  of 
the  accidents  or  pathological  conditions  with  which  these  fractures 
may  be  confounded.  It  is  sufficient  to  allude  to  them,  and  leave  to 
others  the  labor  of  a  complete  historical  record;  but  I  am  tempted  to 
devote  a  paragraph  to  what  has  been  variously  termed  "morbus  cox® 
mTi\\\s^\Roheit Smith) \  "chronic  rheumatic  arthritis" (^/Mw^);  ''inter- 
stitial absorption  of  the  neck  of  the  thigh-bone"  {B.  BeH)\  and  by 
others  *'  interstitial  and  progressive  absorption ;"  but  the  exact  nature 

*  Gi»o.  K.  Smitht  InserUon  of  the  papaulnr  lii^ainent  of  th«  liip-joint,  and  its  reUtion 
to  intrA-capauinr  fracture.     M^ical  aud  Surgiual  Eeportt^r,  I'liiladelpkia,  lbt)± 
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and  cause  of  wbicli  morbid  changes  are  not  yet  fully  understood.  Mr. 
Collet  does  not  tbink  tbis  partakes  of  tbe  nature  of  rheumatism.  I 
have  myself  a  specimen  of  what  bas 
been  more  generally  called  chronic 
rbeumatic  arthritis,  occurring  in  the 
kneejoint  accompanied  with  a  flatten- 
ing and  eburnation  of  the  articular  sur- 
faces, and  Gulliver  has  shown  that 
similar  changes  of  form  in  the  neck  of 
tbe  bone  may  occur  in  tolerably  young 
persons. 

I  suspect  also  that  it  will  be  found  to 
occur  under  a  greater  variety  of  circum- 
stances, and  to  present  a  greater  variety 
of  forms  than  have  yet  been  described  ; 
and  we  shall  perhaps  find  a  partial  ex- 
planation of  this  diversity  and  fre- 
quency in  one  single  circumstance, 
namely,  the  peculiar  anatomical  struc- 
tnre  of  the  neck.  The  neck  of  the 
femur  stands  nearly  at  a  right  angle 
with  the  shaft,  or  at  an  angle  so  great 
as  that  the  weight  of  the  body,  even  in  healthy  bas  the  effect  to  gradu- 
ally depress  the  head  below  the  top  of  the  trochanter  major,  and  to 
diminish  its  length.  This  is  seen  constantly  in  the  striking  change  of 
form  which  occurs  between  childhood  and  old  age.    Now,  if  from  any 
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Chranlc  rbemutUe  artbrltti.  (Miller.) 


cause  whatever,  such  as  a  blow  upon  the  trochanter  or  npon  the  foot, 
the   neck  or   bead  is  made  to  suffer^  and  inflan^matioo,  or  perhaps 
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only  a  sliglit  degree  of  increased  action  in  the  absorbents^  ensac 
resulting  in  an  equally  slight  softening  of  the  bony  tissue,  these  pat  bo 
logical  circumstances  may  end^  sooner  or  later,  in  a  striking  change < 
form  in  the  neck  or  head.  But  it  is  not  necessary  to  suppose  an 
external  injury  to  explain  the  occurrence  of  this  inflammation,  an 
consequent  softening  of  the  bone;  a  scrofulous,  or  rickety,  or  tul 
culous  constitution  may  occasion  it,  and  we  see  no  reason  why  these 
conditions  are  not  as  likely  to  lead  to  a  change  of  form  here  as  in  the 
bones  of  the  leg  or  of  the  spine,  A  change  of  form  in  the  head  raa 
be  the  result  of  an  ulceration  of  the  cartilage;  and  a  change  of  form  i^ 
the  neck,  of  ulceration  of  the  neck.  Among  other  causes,  also,  **  chror  _ 
rheumatic  arthritis  may  operate  in  a  large  proportion  of  those  examples 
which  belong  to  advanced  life.  One  case,  reported  by  Gulliver,  would 
Beera  to  show  that  a  deformity  may  occurr  here  as  a  result  of  disease^ 
and  independently  of  pressure/  yet  it  is  plain,  from  the  direction  which 
the  deviation  of  the  head  and  neck  usually  takes,  that  pressure  per- 
forms an  important  part  in  the  causation. 

From  these  various  causes,  operating  in  these  diverse  ways,  we  ehal^ 
have  the  different  deformities  enumerated  and  described  by  surgic  "" 
writers.  The  head  flattened,  irregularly  spread  out,  depressed  and 
polished ;  the  neck  shortened  and  irregularly  thickened  and  expanded ; 
the  trochanter  major  rotated  outwards  and  drawn  upwards;  sinous 
chasms  traversing  the  neck,  produced  by  ulceration ;  and  finally, 
shortening  of  the  neck,  by  a  true  interstitial  absorption,  and  with 
little  or  no  increase  in  its  breadth,  the  trochanter  major  also  being 
rotated  outwards.  It  would  be  strange,  moreover,  if  the  interior  of 
these  bones  did  not  present  some  changes  in  structure,  such  as  have 
been  frequently  observed,  namely,  an  irregular  ex(>ansion  or  conden- 
sation of  the  cellular  tissue,  and  which  latter  might  easily  be  supposed, 
by  one  who  was  inattentive  to  all  of  these  circumstances,  to  indicate 
the  line  of  a n  i mag i na ry  f ra c t ure. 

The  following  example  will  illustrate  the  incipient  stage  of  one  cla 
of  these  cases,  namely,  that  in  which  the  neck  is  not  only  shortene 
but  its  surface  is  irregularly  seamed,  as  if  it  had  been  broken  and 
imperfectly  united, 

Wm,  Clarkson,  fct  43,  was  admitted  into  the  Toronto  Hospital,  C, 
W.,  May  5,  1858,  with  tubercular  consumption,  of  which  he  died  od 
the  2Dth  of  the  same  month. 

He  had  been  under  tlie  care  of  Dr,  Scott,  and  it  having  been  notic 
that  he  complained  of  his  right  hip  at  the  time  of  admission,  an  autopaj 
was  made  on  the  25th,  at  which  I  was,  through  the  courtesy  of  th 
house  surgeon,  permitted  to  be  present. 

We  examined  botli  hip-join L^,  and  found  the  neck  of  the  right  femt 
shortened,  especially  in  its  posterior  aspect.     At  the  junction  of  til 
head  with  the  neck,  posteriorly,  and  extending  about  half  way  around 
the  bone  was  carious?,  and  so  far  absorbed  as  to  leave  a  sulcus  of  a  lini 
or  two  in  depth,  and  of  about  the  same  width.    Adjacent  to  this,  als 
the  bone  was  quite  soft,  yielding  under  the  slightest  pressure  of  the 

1  OulHrBr,  LoDd,  M<^d.-CUir,  Ilt?ir.,  voL  xzziz.  p.  544. 
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knife.    There  was  no  other  appearance  of  disease.    The  opposite 
femar  was  sound. 

The  hospital  record  furnished  the  following  account  of  his  case,  so 
far  as  the  injury  to  his  hip  was  concerned: — 

About  nine  months  before  admission,  then  laboring  under  the  ma- 
lady of  which  he  finally  died,  he  received  a  blow  upon  his  right  tro- 
chanter, ever  since  which  he  had  been  lame,  and  suflFered  pain  in  the 
region  of  the  hip-joint.  The  pain  was  felt  especially  in  the  groin,  when 
the  trochanter  was  pressed  upon,  or  when  the  sole  of  his  foot  was  per- 
cussed. The  thigh  was  slightly  flexed ;  the  toes  a  little  everted ;  and 
he  walked  with  some  halt. 

The  case  of  the  soldier.  Fox,  reported  by  Gulliver,  and  who  died  of 
tuberculosis,  presents  a  case  also  exactly  in  point,  but  illustrating  a 
later  stage,  or  the- completion  of  the  same  process. 

Of  the  precise  nature  of  the  changes  in  the  two  following  examples, 
I  cannot  be  certain,  since  they  have  not  been  determined  by  dissection. 
They  will  serve,  however,  to  illustrate  the  usual  history  and  progress 
of  a  considerable  number  of  cases.  They  certainly  were  not  examples 
of  fracture. 

Ephraim  Brown,  when  twelve  years  old,  fell  from  a  tree  and  struck 
upon  his  right  foot.  Dr.  Silas  Holmes,  of  Stonington,  Ct.,  Was  called. 
Of  the  particular  symptoms  at  this  time,  I  have  only  learned  that  the 
leg  was  not  shortened.  The  doctor  laid  a  plaster  upon  his  hip,  and 
left  him  without  any  further  treatment.  In  three  days  he  was  able  to 
walk  on  crutches ;  in  three  weeks  he  walked  without  crutches,  and  in 
four  months  was  at  work  as  usual.  There  was  at  this  time  no  short- 
ening or  deformity  of  any  kind. 

Mr.  Brown  subsequently  enlisted  as  a  soldier  in  the  war  of  the 
American  Eevolution,  and  experienced  no  difficulty  in  this  hip  until 
after  a  severe  illness  which  followed  upon  an  unusual  exposure,  when 
he  was  about  thirty-five  years  old.  At  this  period  the  leg  began  to 
shorten,  but  the  shortening  was  unaccompanied  with  pain  or  soreness. 

He  consulted  me,  July  17,  1845,  at  which  time  he  was  eighty-three 
j'ears  old,  and  a  remarkably  strong  and  healthy-looking  man.  The 
shortening,  which  had  ceased  to  progress  some  years  before,  amounted 
at  this  time  to  two  and  a  half  inches. 

An  officer  in  the  United  States  army  addressed  to  me  the  following 
letter,  dated  Nov.  13,  1849  :— 

"  My  mother-in-law,  Mrs.  S.,  of  D.,  some  three  years  since  fell  down 
a  flight  of  stairs,  striking  on  her  side  upon  a  stone,  injuring  the  hip- 
joint  severely;  but,  upon  examination,  her  physician  declared  that 
there  was  neither  a  fracture  nor  a  dislocation,  and  said  that  she  would 
gradually  recover.  Something  like  one  year  since  the  injured  limb 
commenced  shortening,  so  that  she  can  now  barely  touch  her  toe  to 
the  floor  as  she  walks.  She  can  bear  but  little  weight  upon  it,  and 
is  compelled  to  use  a  crutch  or  a  cane  constantly.  So  much  time  has 
now  elapsed,  and  the  limb  is  so  little  better,  and  constantly  becoming 
shorter,  I  have  proposed  to  ask  your  opinion,"  &c. 

I  need  scarcely  say  that  I  had  no  hesitation  in  pronouncing  this  a 
25 
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case  of  ctiroBic  inflammation  of  the  bone,  accompanied  with  aofteniug 
and  gradual  change  of  form,  either  of  the  neck  or  head,  or  of  both. 

It  is  proper  that  I  should  state  briefly,  before  I  leave  this  subjeet»  | 
what  constitute  the  chief  diiEculties  in  the  way  of  union  by  boooi 
within  the  capsule. 

The  persons  to  whom  the  accident  occurs  are  generally  advanced  in  | 
life,  and  consequently  the  process  of  repair  is  feeble  and  slow. 

The  head  of  the  bone  receives  its  supply  of  blood  chiefly  through 
the  neck  and  reflected  capsule,  and  when  both  are  severed,  the  &mall 
amount  furnished  by  the  round  ligament  is  found  to  be  insufHcieot. 

When  the  fragments  are  onc^  displaced,  it  is  diflicuU,  as  I  have 
already  explained,  if  not  impossible,  to  replace  thera. 

The  direction  of  the  fracture  is  generally  such  that  the  ends  of  the 
fragments  do  not  properly  support  and  sustain  each  other  when  they 
are  in  apposition. 

The  fracture  is  at  a  point  where  the  most  powerful  muscles  in  the  ] 
body,  acting  with  great  advantage,  tend  to  displace  the  broken  ends. 

Aged  persons,  who  are  chiefly  the  subjects  of  this  accident,  do  not 
bear  well  the  necessary  confinement,  and  especially  as  the  union 
requires  generally  a  longer  time  than  the  union  of  any  other  fracture; 
so  that  a  persistence  in  the  attempt  to  confine  the  patient  therequimte 
time  often  causes  death. 

Whether  the  absence  of  provisional  callus  as  a  bond  of  union,  and  ' 
the  interposition  of  synovial  fluid  between  the  ends  of  tbe  fragments 
constitute  additional  obstacles,  I  am  not  fully  prepared  to  say.     In  the 
opinion  of  many  surgeons  these  circumstances  constitute  very  serious^ 
if  not  the  chief,  obstacles. 

It  remains  only  to  consider  what  is  the  usual  result  of  this  fracture. 

The  fragments,  more  or  less  displaced,  undergo  various  changes. 
The  acetabular  fragment  is  generally  rapidly  absorbed  as  far  as  the 
head ;  and  occasionally  a  considerable  portion  of  this  latter  disappears 
also;  while  the  trochanteric  fragment  appears  rather  as  if  it  had  been 
flattened  out  by  pressure  and  friction,  it  having  gained  as  much  gene- 
rally in  thickness  as  it  has  lost  in  length.  To  this  observation,  how- 
ever, there  will  be  found  many  exceptions.  Sometimes  the  trochanteric 
fragment  forms  an  open,  shallow  socket,  into  which  the  acetabular 
fragment  is  received  ;  or  its  extremity  may  be  irregularly  convex  and 
concave,  to  correspond  with  an  exactly  opposite  condition  af  the  ace- 
tabular fragment.  {Fig.  116.) 

Ordinarily  the  two  fragments  move  upon  each  other,  without  the 
intervention  of  any  substance ;  but  often  thoy  become  united^  more  or 
less  completely,  by  fibrous  bands  (Fig*  117),  which  bands  nuiy  be 
short  or  long,  according  to  the  amount  of  motion  which  has  been 
maintained  between  the  fragments  while  they  are  forming,  or  to  the 
degree  of  separation  which  exists. 

The  capsular  ligaments  are  usually  considerably  thickened,  and 
elongated  in  certain  directions,  and  not  un frequently  penetrated  by 
spicula  of  bone.  They  are  also  found  sometimes  attached  by  firm 
bands  to  the  acetabular  fragment. 

A  permauent  shortening,  either  with  or  without  eversion  of  the 
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limb,  are  the  invariable  consequences  of  this  accident.     Indeerl,  not  a 
few  isuccumb  nipidly  to  the  injury^  perishing  from  a  low^  irritative 


Fig.  116. 


Fig.  Ill, 


Fr»etore  of  ccttIx  rpmuri«  viLlilm  capsnlo. 
rnonlto^,'  Oppo^iJe  surracci  IrregulJirJjr  t""!!- 
Tex  «od  concmT«,  and  polinliod;  morln;  Rllghtlf 
upon  each  oilier.  {¥ram  a  «[iecliDMi  Id  lh«i  poa- 
MfMlOB  of  Dr.  Cro«bj.) 


KiyoNftpeelm'^ii.  rnlli**!  bf  llgamonl.  Pall^tit 
llv^'d  nine  tnoiiltiR  ttfler  tJ^e  ii.rriJeut.  TJk'  Iro- 
cliADter  minor  arreatod  Lhe  descent  of  the  bead. 
(From  Sir  A-  Cov^per.) 


fever,  or  from  gradual  exhaustion,  within  a  month  or  two  from  the 
time  of  its  occurrence.  Says  Robert  Smith:  ''Our  prognosis,  in  cases 
of  fracture  of  the  neck  of  the  femur,  mast  always  be  unfavorable.  In 
many  instances  the  injury  soon  proves  fatal,  and  in  all  the  functions 
of  the  limb  are  forever  impaired;  no  matter  whether  the  fracture  has 
taken  place  within  or  external  to  the  capsule — whether  it  has  united 
by  ligament  or  bone — shortening  of  the  limb  and  lameness  are  the 
inevitable  results" 

Trealmtnt.—T.n  case^  then,  of  a  complete  fracture  within  the  capsule, 
existing  without  laceration  of  the  reflected  capsule,  or  displacement  of 
the  fragments,  and  equally  in  case  of  a  fracture  at  the  same  point  with 
impaction,  the  treatment  ought  to  be  directed  to  the  retention  of  the 
bone  in  place,  by  suitable  mechanical  means,  for  a  length  of  time 
sufficient  to  insure  bony  union^  or  for  as  long  a  time  as  the  condition 
of  the  patieut  will  warrant 

The  means  which  are  best  calculated  to  fulfil  this  important  indica- 
tion are,  in  my  judgment,  complete  rest  in  the  horizontal  posture,  the 
limbs  being  secured  in  straight  splints,  constructed  somewhat  after 
the  principle  of  Gibson's  improvement  of  liagedorn's  apparatus;  that 
is,  the  sound  limb  being  first  secured  to  the  foot- board,  and  the  broken 
limb  subsequently  brought  down  to  the  same  point.  In  this  way  we 
may  dispense  with  the  perineal  band  as  a  means  of  counter  extension. 
which  is  so  painful,  indeed  insupportable  otlen,  when  the  fracture  is 
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at  the  neck,  the  hip  of  the  broken  limb  being  prevented  from  descend-! 
iDg  by  the  lateral  pressure  of  the  two  long  splints.     This  appar^itu 

Fig.  lis. 


Qibooa^i  modlflcfttioti  of  Ha^dorn^B  ipUnt. 


'\1 


possesses  also  this  advantaget  namely,  that  it  presses  the  broken  frag- 
ments more  firmly  against  each  other,  and  thus  operates  to  prevent 
their  displacement  in  the  direction  of  tlie  axis  of  the  shaft. 

Fig.  m. 


f  - 


:.^_' 


In  treating  this  fracture,  supposing  no  displacement  to  exist,  noj 
extension  beyond  that  which  is  necessary  to  insure  perfect  quiet  caa] 
be  proper,  inasmuch  as  the  fragments  are  not  overlapped;  and  they] 
need  only  a  moderate  assistance  to  enable  them  to  maintain  their  posi- 
tion against  the  action  of  the  muscles.  Moreover,  if  the  fragments  are^ 
impacted  J  violent  extension  would  disengage  them,  and  render  their 
displacement  and  non-union  inevitable. 

Of  course,  no  side  splints  are  necessary,  but  both  limbs  should  be 
secured  through  their  whole  length  to  the  long  lateral  splints,  and 
properly  supported  by  junks  and  pads. 

I  am  prepared  to  affirm,  from  my  own  experience,  that  more  pa- 
tients will  endure  quietly  this  position  for  a  length  of  time  than  tha  h 
flexed  position,  whether  in  this  latter  the  patient  is  placed  npon  iiisf 
side  or  upon  his  back. 

How  long  the  patient  will  submit  to  this,  or  to  any  other  mode  of 
securing  perfect  rest,  is  very  uncertain,  and  the  decision  of  this  ques*j 
tion  must  rest  with  the  individual  cases  and  the  good  sense  of  tha^ 
surgeon.     Not  very  many  old  and  feeble  people  will  bear  such  con- 
finement many  days  without  presenting  such  palpable  signs  of  failure 
as  to  demand  their  complete  abandonment. 

A  mode  of  treatment  similar  to  this  was  adopted  in  Jones'  ca.se,  and^ 
also  in  the  case  reported  by  Fawdington,  and  is  said  to  have  been" 
successful.     lo  Brulatour^a  case,  the  limb  was  kept  extended  two 
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months;  In  Mus^sey's  second  case  Hartshorne's  straight  splint  for  ex- 
tension remained  upon  the  lirab  eighty-four  days;  in  Bryant's  case  a 
long  splint  was  used  ''some  weeks/* 

It  is  true,  however,  that  other  plans  of  treatment  seem  to  have  been 
equally  successful.  In  the  case  reporteil  by  Adams  the  limb  was 
placed  over  a  double  inclined  plane,  made  of  pillows,  five  weeks;  and 
in  Mussey^s  third  example  the  limb  remained  in  the  same  position 
three  months.  Chorley  laid  his  patient  upon  the  sound  side,  with  the 
thighs  flexed,  for  a  space  of  two  weeks,  and  then  turned  him  upon  his 
back,  still  keepin^^  the  thighs  Hexed.  At  the  end  of  six  weeks  he 
was  placed  in  a  straight  position,  &g. 

But  in  a  majority  of  the  examples  reported,  the  existence  of  the 
fracture  was  either  not  suspected,  or  bony  union  was  not  anticipated 
or  desired,  consequently  no  treatment  having  in  view  the  confinement 
of  the  broken  bone  was  adopted.  Yet,  the  succej^  was  as  great  as 
that  which  has  followed  from  either  of  the  other  plans,  Harris* 
patient  was  simply  Ifiid  on  a  sofa.  Field's  patient,  who  broke  the 
neck  of  both  femurs  within  the  capsule  at  different  times,  was  in  eacli 
case  left  without  treatment,  except  that  she  laid  upon  her  bed.  Mus- 
sey  himself  removed  all  dressings  from  Dr.  Dal  ton's  patient  on  the 
eighteenth  day,  and  placed  him  upon  his  feet,  and  Dn  Wakelee  re- 
moved the  apparatus  from  his  mother  on  the  fifth  day. 

Nor  are  we  without  evidence  that  the  careful  and  judicious  applica- 
tion of  splints,  long  continued,  and  employed  under  the  most  favor- 
able circumstances,  will  sometimes  fail*  The  two  following  cases 
confirm  these  remarks.  The  first  occurred  in  the  practice  of  Dn 
James  R,  Wood,  of  this  city:  "M.  J.,  a  young  lady,  aat.  16  years;  of 
vigorous  constitution ;  perfectly  free  from  any  constitutional  taint, 
either  of  scrofula,  syphilis^  or  cancer,  was  caught  between  the  wheels 
of  two  carnages,  the  one  stationary,  the  other  in  motion.  The  blow 
was  received  directly  on  the  trochanter  major  of  the  right  side.  The 
pjmptoms  which  presented  themselves  showed  conclusively  that  there 
>as  a  fracture.  There  was  shortening,  loss  of  voluntary  motion,  and 
e version ;  by  placing  the  finger  on  the  trochanter  major,  and  the 
thumb  in  the  groin,  a  welhmarked  crepitus  could  be  felt  on  extension 
and  rotation  being  made.  There  was  no  laceration  or  other  eompli* 
cation  of  the  injury.  She  was  placed  on  Amesbury's  splint,  with  side 
splints  aceurately  adjusted,  and  every  precaution  taken  to  insure  a 
perfect  union.  The  limb  was  kept  on  this  splint  without  being  dis- 
turbed! for  six  weeks.  At  the  end  of  that  time  it  was  taken  from  the 
splint,  and  examined  with  care.  The  signs  of  fracture  still  remained; 
the  limb  was  replaced  on  the  splint,  and  the  dressings  as  before; 
everything  was  attended  to  in  the  general  management  of  the  case 
which  the  doctor  thought  would  be  conducive  to  [rerfect  union.  The 
patient  was  kept  for  three  weeks  longer  on  the  splint,  which  was  then 
removed.  It  was  found  that  there  was  no  union.  Patient  lived  for 
three  years,  and  was  so  lame  that  she  was  always  obliged  to  use  a 
cratch  in  walking.  At  the  expiration  of  three  years  she  died  of  an 
acute  disease. 

**  On  examination  of  the  cervix  femoris,  it  was  found  that  there  bad 
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hn  a  transverse  fracture  of  the  bone  just  at  the  junction  of  the  head 
and  neck.  The  head  of  the  bone  was  still  attached  to  the  acetabulam 
by  the  ligarnentum  teres.  The  process  of  absorption  had  been  going 
on,  and  the  head  of  the  bone  had  already  been  absorbed  below  the 
level  of  the  acetabulum,  and  what  remained  was  soft  and  sfKjngy, 
easily  broken  with  the  handle  of  the  scalpel.  The  neck  of  the  bonol 
was  rounded  oil;  and  covered  with  a  fibrous  deposit.  This  was  not  a 
case  of  diastasis,  as  has  been  suggested  by  an  eminent  surgeon,  who 
judged  simply  from  the  age  of  the  patient.  She  was  full  sixteen  when 
the  accident  happened,  and  over  nineteen  when  she  died," 

The  second  was  in  the  person  of  a  man,  ait,  25  years,  who  was  at 
the  time  of  the  accident  robust  and  in  good  health :  *'  He  was  dancing 
at  his  sister's  wedding;  while  cutting  a  pigeon  wing,  he  struck  the 
ibot  upon  which  he  was  resting  from  under  him,  and  fell,  striking  j 
directly  upon  the  Irucliauter  major.  He  was  unable  to  rise;  a  carriage 
was  called,  and  he  was  taken  directly  to  the  New  York  Hospital* 
There  he  came  under  the  charge  of  Dr.  J.  Kearney  Rodgers,  A  frac- 
ture was  immediately  diagnosticated,  and  for  a  few  days  he  was  kept 
on  the  double  inclined  plane.  The  straight  splint  was  then  used,  and 
the  dressings  kept  up  for  six  weeks ;  at  the  end  of  that  time  they  were 
taken  oft',  and  the  limb  examined ;  there  was  no  union*  The  limb 
was  continued  in  the  straight  splints  for  three  weeks  longer,  and  again 
examined;  there  was  still  do  union.  The  patient  was  again  replacei^l 
in  the  straight  splint  for  two  weeks  longer,  but  no  union  occurred* 
At  the  end  of  tliree  months  from  his  admission  he  was  discharged ;  ho 
was  in  good  health,  but  so  lame  that  he  was  obliged  to  use  two  crutches  | 
in  walking.  Alter  his  discharge  the  patient  became  very  intemperate; 
and  in  the  course  of  a  few  weeks  he  applied  for  admission  to  Bellevue 
Hospital.  He  was  much  debilitated,  and  had  an  exhausting  diarrhoea. 
Shortly  after  his  admission,  an  immense  abscess  formed  over  the  joint, 
which  discharged  profusely.  The  man  died  shortly  after  from  exhaus- ' 
tion,  and  the  specimen  c^ime  into  Dr.  Van  Bu^en^s  hands,  the  patient 
having  been  in  his  service.  Dr.  Van  Buren  was  aware  of  the  patient*a 
previous  history,  the  treatment,  etc.,  at  the  New  York  Hospital,  and 
a  careful  examination  was  made. 

'*  The  capsular  ligament  was  destroyed  entirely  by  the  suppurative 
process;  there  was  a  formation  of  callus  upon  the  trochanter  major; 
the  ligarnentum  teres  was  entirely  absorbed  ;  the  head  of  the  bone  was  ! 
spongy,  as  if  worm-eaten ;  the  direction  of  the  fracture  was  oblique, 
commencing  just  at  the  articulating  surface  of  the  head  and  ending 
just  within  the  capsule;  the  upper  end  of  the  shaft  of  the  bone  showed 
this  same  appearance  that  was  marked  in  the  head.  These  points  are 
beautifully  shown  in  the  specimen  at  the  present  time.  The  opinion 
of  Charles  E.  Isaacs,  M.  D.,  the  able  Demonstrator  of  Anatomy  of  the 
University  Medical  College,  is,  that  this  fracture  was  entirely  within 
the  capsule.*'*  The  bone  may  be  seen  in  the  museum  of  Prof.  Wtn. 
U.  Van  Buren»  of  the  University  Medical  College,  New  York. 

Such  equal  results  from  opposite  plans,  and  unequal  results  from 
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similar  plans  of  treatment,  are  not  calculated  to  increase  our  faith  in 
the  testimony  which  most  of  the  foregoing  examples  are  supposed  to 
furnish  of  the  possibility  of  bony  union.  On  the  contrary,  they  can- 
not fail  to  suggest  a  doubt  as  to  whether  some  of  them,  at  least,  were 
not  inaccurately  diagnosticated. 

But  admitting  that  they  were  not,  the  testimony  which  they  furnish 
in  relation  to  treatment  is  too  inconclusive  to  be  made  available  for 
instruction,  and  we  are  still  at  liberty  to  adopt  that  which  seems  most 
rational,  without  reference  to  the  experience  of  others. 

The  reasons  why  I  would  prefer  Hagedorn's  plan  have  already  been 
stated  in  part,  to  which  I  will  now  add,  that  if  an  error  should  occur 
in  the  diagnosis — if  it  should  prove  finally  to  have  been  a  fracture 
without  the  capsule — then  this  treatment  would  be  correct,  and  no 
injury  would  come  to  the  patient  from  the  error  in  diagnosis;  but  if 
we  adopt  Sir  Astley  Cooper's  suggestion,  namely,  to  get  the  patient 
upon  crutches  as  soon  as  possible,  perhaps  as  soon  as  fourteen  days, 
an  error  in  diagnosis  might  be  followed  by  the  most  disastrous  con- 
sequences. 

(b.)  Neck  of  the  Femur  without  the  Capsule. 

Causes. — Like  fractures  within  the  capsule,  these  also  occur  most 
frequently  in  advanced  life;  age  may  therefore  be  regarded  as  the 
grand  predisposing  cause. 

As  to  the  immediate  causes,  we  have  already  mentioned  in  the  pre- 
ceding section  that  fractures  without  the  capsule  seem  to  be  the  result 
generally  of  falls  or  of  blows  received  directly  upon  the  trochanter ; 
occasionally,  also,  they  are  produced  by  falls  upon  the  feet  or  upon 
the  knees. 

Pathology. — These  fractures  may  occur  at  any  point  external  to  the 
capsule,  but  generally  the  line  of  fracture  is  at  the  base,  corresponding 
very  nearly  with  the  anterior  and  posterior  inter-trochanteric  crests. 
Almost  invariably  the  acetabular  penetrates  the  trochanteric  fragment 
in  such  a  manner  as  to  split  the  latter  into  two  or  more  pieces.  The 
direction  of  the  lesions  in  the  outer  fragments  preserves  also  a  remark- 
able uniformity ;  the  trochanter  major  being  usually  divided  from  near 
the  centre  of  its  summit,  obliquely  downwards  and  forwards  towards 
its  base,  and  the  line  of  fracture  terminating  a  little  short  of  the  tro- 
chanter minor,  or  penetrating  beneath  its  base;  while  one  or  two  lines 
of  fracture  usually  traverse  the  trochanter  major  horizontally. 

In  an  examination  of  more  than  twenty  specimens,  I  have  notioed 
but  two  or  three  exceptions  to  the  general  rules  above  stated. 

In  Dr.  Mutter's  collection,  specimen  marked  B  115  is  not  moo 
nied  with  either  impaction  or  splitting  of  the  trochanterio  tnat 
but  the  neck  having  been  broken  close  to  the  inter-trochjuito» 
has,  apparently,  slid  down  upon  the  shaft  about  one  inob 
point  it  is  firmly  united  by  bone. 

Dr.  Neill  has  also  a  specimen  of  fracture  at  the  same.* 
out  union  of  any  kind,  in  which  no  traces  remain  of. 
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trocbanters.  The  acetabular  fragmeat  has  moved  up  and  down 
the  trochanterir-  until  it  has  worn  for  itself  a  shallow  socket  tliree 
inches  and  a  half  long ;  the  approximated  surfaces  being  smootU  and 
polished  like  ivory. 


Fig.  120. 


Fig.  121. 


Fig.  122. 


iBtpftDted  <»]ctrA'e«psut&rfriictitret,    (It  SniltTi,  dad  Erlchseii.) 

The  trochanter  major  is  usually  turned  backwards,  the  shaft  of  the 
femur  being  rotated  in  this  direction,  the  same  as  is  usually  observed 
in  other  fractures  of  tlie  neck  of  the  femur.    I  have  seen  one  exception  J 
to  this  general  rule  in  a  specimen  belonging  to  Dr.  MUtter  (No.  29)  ;1 
the  trochanter  in  this  instance  is  turned  forwards,  so  that  the  neck  is 
shorter  in  front  than  behind. 

The  upper  fragments  of  the  trochanter  major,  whenever  the  lines  of 
fracture  are  transverse,  are  generally  inclined  inwards  toward  the  neck- 
as  if  ilisplaced  in  this  direction  by  the  force  of  the  blow,  or  perhaps  j 
by  the  resistance  oftercd  by  certain  muscles  and  ligamentous  bandsj 
which  find  an  insertion  upon  its  summit. 

The  neck  is  found,  in  most  cases,  standing  inwards  at  nearly  a  right! 
angle  with  the  shafY,  the  head  being  much  more  depressed  than  the  I 
outer  extremity  of  the  neck ;  in  consequence  of  which  the  lower  margia  j 
of  its  broken  extremity  is  driven  much  deeper  into  the  trochanterio 
fragment  than  is  the  upper  margin. 

Malgaigne  believes  tliat  impaction  with  consequent  fracture  of  thd, 
trochanters,  is  never  absent  in  true  extra-capsular  fractures,  unless  it\ 
be  in  that  very  unui^ual  variety  in  which  the  trochanter  forms  a  part 
of  the  inner  fragment  (fractures  through  the  trochanter  major  andj 
base  of  the  neck).  Robert  Smith  entertains  the  same  opinion,  although | 
Malgaigne  does  not  seem  to  have  so  understood  him.  I  cannot  agreo^l 
however,  with  either  of  these  gentlemen  that  the  rule  is  so  invariable, J 
since  I  am  confident  that  no  such  splitting  has  occurred  in  either  ot] 
the  two  specimens  to  which  I  have  referred  as  belonging  respective 
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to  Drs.  Mutter  and  Neill.  It  is  true  these  are  both  old  fractures,  and 
to  some  extent  the  signs  of  fracture  may  have  become  obliterated,  but 
in  Miitter's  specimen  an  abundant  callus  indicates  plainly  enough 
where  the  shaft  separated  from  the  neck,  while  the  trochanter  major 
is  smooth  as  in  its  normal  condition,  nor  does  its  summit  incline  either 
way  from  its  usual  position.  NeilFs  specimen,  though  less  satisfactory, 
does  not  fail  to  convince  me  that  neither  impaction  nor  splitting  of  the 
trochanters  ever  occurred. 

It  is  certain,  however,  that  impaction  and  comminution  of  the  outer 
fragment  are  very  constant,  and  that,  whether  the  fracture  is  produced 
by  a  fall  upon  the  feet  or  upon  the  trochanter  major.  But  the  impac- 
tion does  not  necessarily  continue ;  sometimes,  indeed,  it  does,  and 
the  position  of  the  limb,  whatever  it  may  be  at  the  moment,  remains 
unalterably  fixed ;  either  very  little  or  considerably  shortened,  accord- 
ing to  the  degree  of  impaction;  rotated  outwards  or  inwards,  or  in 
neither  direction,  perhaps,  according  to  the  direction  of  the  force 
and  of  the  fracture.  In  other  cases,  owing  to  the  extreme  comminu- 
tion, and  to  the  wide  separation  of  the  trochanteric  fragments,  or  to 
the  contraction  of  the  muscles  inserted  into  the  top  of  the  femur,  or 
to  the  weight  of  the  body  in  attempts  to  walk,  or  to  injudicious  hand- 
ling on  the  part  of  the  surgeon,  such  as  forcible  rotation,  by  which 
the  neck  is  made  to  act  as  a  lever,  and  to  actually  pry  the  fragments 
apart,  or  to  violent  extension,  by  which  the  impaction  is  overcome — 
owing  to  some  one  or  several  of  these  causes  it  often  happens  that  the 
fragments  separate,  and  the  leg  becomes  immediately  more  shortened, 
movable,  and  more  inclined  to  rotate  outwards. 

Symptoms, — The  symptoms  which  indicate  a  fracture  of  the  neck 
of  the  femur  without  the  capsule,  are  pain,  mobility,  crepitus,  short- 
ening and  eversion  of  the  limb.  The  trochanter  major  is  not  as  pro- 
minent as  upon  the  opposite  side,  and  it  rotates  upon  a  shorter  axis. 
There  are  also  several  other  signs  to  which  I  shall  refer  when  consi- 
dering the  differential  diagnosis. 

The  pain  and  tenderness,  accompanied  sometimes  with  swelling  and 
discoloration,  are  situated  chiefly  in  front  of  the  neck  of  the  bone. 

Mobility  exists  in  a  majority  of  cases,  even  when  the  fragments  are 
impacted ;  that  is,  t\ie  limb  can  be  moved  pretty  easily  in  any  direc- 
tion by  the  surgeon,  but  not  without  producing  pain  or  provoking 
muscular  spasms,  yet  the  patient  himself  is  unable  to  move  the  limb 
by  his  own  volition,  or  he  can  only  move  it  slightly. 

Crepitus  is  present  whenever  there  exists  a  moderate  but  not  com- 
plete impaction.  It  is  also  present  generally  when,  the  trochanteric 
fragment  having  been  extensively  comminuted  and  loosened,  the 
impaction  becomes  excessive:  and  it  is  only  absent  when  the  impac- 
tion is  such  that  the  fragments  are  completely  and  firmly  locked  into 
each  other. 

A  shortening  is  inevitable,  at  least  in  all  cases  accompanied  with 
either  temporary  or  permanent  impaction,  and  we  have  seen  that  one 
of  these  conditions  seldom  fails.  According  to  Sir  Astley  Cooper  the 
shortening  varies  from  half  an  inch  to  three-quarters  of  an  inch, 


386 


FRACTURES    OF    THE    FEMUR. 


Pig.  123. 


=«i 


Robert  Smith  has  established  the  following  distinction.     When  the 
fracture  is  extra-capsular  and  impacted,  that  is,  when  it  remains 

pacted,  the  shortening  is  only  moderate,  varjinj^ 
from  ooe-quarter  of  an  inch  to  one  inch  and  a 
half;  in  fourteen  cases  measured  by  him  the  aver-^ 
age  was  a  fraction  over  three-quarters  of  an  incl 
but  when  it  docs  not  remain  impacted  it  range 
from  one  inch  to  two  inches  and  a  half;  inde 
Mr.  Smith  mentions  one  example  in  which  th 
shortening   reached  four   inches,  and   forty-twd 
cases  gave  an  average  shortening  of  somethinj 
more  llian  one  inch  and  a  quarter, 

E version  of  the  toes  is  very  constant;  but  in  a 
few  instances  upon  record  the  toes  have  been 
found  turned  in,  or  even  directed  forwards. 
During  the  winters  of  1864  and  '65  I  found  acaae 
of  this  kind  in  ray  wards  at  Bellerue  Hospital. 
In  the  specimen  relcrred  to  as  being  found  in  Dr. 
Mutters  collection,  with  an  inward  or  forwar 
rotation  of  the  trochanter  major,  the  same  relati^ 
position  of  the  whole  limb  must  have  existed. 

The  trochanter  major  usually  seems  depre 
or  driven  in,  and,  when  the  two  main  fragmenti 
are  completely  se[}aratedj  if  the  limb  is  rotated, 
the  tnjchanter  will  be  found  to  turn  almost  upon 
its  own  axis,  or  upon  a  very  short  radius. 
In  euumeratiog  the  signs  of  extra-capsular  fracture,  it  will  be  seen 
that  I  liave,  with  only  slight  variations,  repeated  the  signs  of  a  fractuf 
within  the  capsule.     It  will  become  necessary,  therefore,  to  indicat 
as  far  as  possible,  a  differential  diagnosis.     And  without  pretending 
that  all  of  the  differential  signs  which  I  shall  enumerate  are  thoroughly 
establislied,  or  that  in  every  case,  even  after  a  careful  grouping  of  at" 
the  symptoms,  a  satisfactory  diagnosis  can  be  made  out,  I  shall  stall 
briefly  my  own  conclusions,  or,  rather  what  seem  to  me  to  be  th 
probable  facts. 


fc 


FrActiifu  nf  ih9  nwk  of  Ihft 
Femur.     (FerguAHoa.) 


BlOK^  OF  A  PRACTCTRB  WITHIZT  THE  CAP8[7LE.     |  SiGNB  OP  ▲  FRACTCTliS  wrmOITr  TftS  CAPSITLK.    _ 


PiXM^uced  Ijj  slight  Tiolence. 

A  fnll  upon  i\w  foot  or  kuee,  or  a  trip 

GwueraUy  ovtsr  fifty  years  of  ag«* 
More  freqa«at  in  fomaloa* 

Pain,  tenderneas,  and  swelling  lesB  and 
deeper. 


(The  two  foUowinff  meftsmrementa  to  bo 
made  from  tlie  anitiHor  siipeHor  spiiioiis 
prooHsa  of  the  llitim  lothu  Lower  extremity 
of  ih^  miiU^olns  ext4frnii9  or  internud.) 

Shortening  at  {ln«t  has  llmu  in  eztra- 
capsdiar  fractures,  often  not  auy. 


Prodiicetl  by  ^renter  violence. 
A  Tall  upon  the  trooh^nli^r  major. 

Often  nnder  fifty  years  of  ag«. 

llelntive  frefjiionoy  la  males  or  foinaN 
not  HStablished. 

Pnhi.  swelling,  and  teiidern«ss  gr«al 
and  more  aupt^rfknal.  U  )n  especiaUy  paid 
i  fill  to  press  upou  and  around  the  trochaa 
I  ter. 


Shortening  at  Hi  st  greater,  almost  alwaya 
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Shori«niug  after  &  few  dajs  or  weeks 
irr»-ater  than  in  extra-i-apaular  fractar«», 
SoTuetimt^s  ibid  takes  place  suddi^uly,  as 
when  the  limb  IB  toov^d,  or  tbe  patient 
steps  upon  it. 

Mea<turiDg  from  the  top  of  the  trochanter 
to  the  iDner  condyle  or  to  the  maUeultid 
interuus,  the  femur  is  uot  shortened* 

More  mobility  of  limb,  at  joint. 

Trochauter  major  moves  npou  a  louger 
radius. 

If  the  patient  recovers  the  use  of  the 
liujb,  not  restored  under  three  or  four 
iDonths. 

No  enlargenient  or  apparent  expanidon 
of  the  trochanter  majors  after  recovery, 
from  deposit  of  bony  callus. 

Progress  ire  wasting  of  the  limb  for  many 
months  after  recovery. 

Excess!  7e  haltmg,  accompanied  with 
a  peculiar  motion  of  the  pelvis,  auch  as  is 
exhibited  in  persona  who  walk  with  an 
artificial  limb. 


SlOSS  OF  A  FBACTU&E  WrFHOUT  THE  CAPSULB. 

Shortening  after  a  few  days  or  weeks 
less  than  in  intra-eapsular  fractures.  That 
is,  the  amount  of  shortening  changes  but 
little,  if  at  aH  ;  if  the  impaction  continues, 
not  at  all ;  if  it  does  not  coutiuue,  it  may 
shorten  more. 

Measuring  from  the  top  of  the  trochanter 
to  the  inner  condyle  or  to  the  malleolus 
intern  us,  the  femur  may  be  found  a  little 
shortened. 

Less  mobility. 

Troohauter  major  moves  upon  a  shorter 
radiuH. 

If  the  patient  recovers  the  use  of  the 
limbf  restored  in  six  or  eight  weeks. 

Enlargement  or  irregular  expansion  of 
troohanter,  which  may  l>e  felt  tiomettnies 
distinctly  through  the  akin  and  muMrles. 

The  limb  preserving  its  natural  strength 
and  siite. 

Slight  halty  motions  of  hip  ufttural. 


Fig.  124. 


^  -C  * 


Progmms. — ^In  attempting  to  establish  the  differential  diagnosis,  we 
have  necessarily  been  led  to  consider  most  of  the  essential  points  of 
prognosis.  Very  little,  therefore,  rcnuitiis  to  be 
said  upon  this  subject 

Union  generally  occurs  as  rapidly  in  this  frac- 
ture as  in  fractures  of  the  shaft,  and  perhaps 
even  sometimes  more  promptly,  owing  to  the 
existence  of  impaction. 

But  whether  it  occurs  promptly  or  slowly,  or, 
indeed,  if  it  does  not  occur  at  all,  a  remarkaijle 
deposit  of  ossifio  matter  almost  invariably  takes 
place  along  the  ipter-trochanteric  lines,  where 
the  bone  has  separated  from  the  shaft,  and  also, 
not  unfrequently,  along  the  lines  of  the  other 
fractures  of  the  trochanter. 

This  deposit  is  no  less  remarkable  for  its  abund- 
ance than  for  its  irregalarity,  lung  spines  of  bone 
often  rising  up  toward  the  pelvis  and  forming  a 
kind  of  knobby  or  spiculated  crown,  within 
which  the  acetabular  fragment  reposes.  In  a 
few  instances  these  osteophites  have  reached 
even  to  the  bones  of  the  pelvis,  and  formed  powerful  abutments  which 
seemed  to  prevent  any  farther  displacement  of  the  limb  in  this  direc- 
tion, and,  by  some  writers,  they  have  been  supposed  thus  to  fuliil  a 
positive  design.  A  suflicient  explanation  of  their  existence,  however, 
we  think,  can  be  found  in  the  flict  that  they  proceed  entirety  from  tlie 
trochanteric  fragments,  whose  extensive  comminution  and  great  vascu- 
larity would  naturally  lead  to  such  results.     The  same,  but  in  a  less 


Ex^trs-capcalftr    fneture. 
(Erlc:b«<ia») 
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degree,  has  already  been  noticed  as  occnrfing  in  impacted  fractures  at 
tbe  anritomical  neck  of  the  bumenis,  where  certainly  such  bony  abut- 
menls  could  not  serve  any  useful  purpose. 


Fig.  125. 


Fig.  126. 


Bxtrft-«p«ii1ftr  fnotnrcA.    (R.  Smllh  ) 

TreafvietiL — The  same  principles  of  treatment  are  applicable  here 
as  in  fractures  of  the  neck  within  the  capsule;  by  which  I  mean  to 
suy  that,  as  in  all  of  those  examples  of  fracture  within  the  capsule 
where  the  relation  of  the  fragments  is  such  as  to  warrant  a  hope  that 

a    bony   union    may   be    consummated. 
Fig.  127,  namely,  where  the  fragments  are  not  dis- 

placeci  or  are  impacted,  the  straight  splint, 
with  only  moderate  extension,  constitutes 
the  most  rational  mode  of  treatment ;  so 
also  in  this  fracture,  whenever  the  frag- 
ments are  impacted  and  remain  impacted, 
ft  straight  splint,  employed  only  as  a  re- 
tentive apparatus,  is  the  most  suitable. 
It  is  only  hy  employing  this  plan  of  treat 
ment,  wliich  no  one  has  yet  shown  to  be 
inapplicable  to  either  of  these  two  varie- 
ties of  accidents — I  do  not  speak  of  the 
opinions  which  men  may  have  entertained, 
but  of  the  practical  testimony — it  is  only, 
I  say»  by  employing  this  uniform  plan  of 
treatment  in  both  cases,  that  those  serious 
misfortunes  to  the  patient  can  be  avoided  which  would  necessarily 
continue  to  occur  if  Sir  Astley  Cooper's  advice  was  followed,  namely, 
to  allow  the  patient  in  the  one  case  to  dispense  with  splints  wholly, 
and  to  get  upon  his  crutches  as  soon  as  the  condition  of  his  limb  and 
of  his  body  will  permit^  when  it  is  certain  that  in  the  other  case  some 


Eiclm-^piaUr  fraf  lara. 
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retentive  apparatus  is  geuerally  necessary.  Tliia  conclusion  is  based 
upon  the  adniitted  difficulty  of  diagnosis.  If,  as  is  well  understood, 
the  diagnosis  between  these  two  varieties  of  fracture  can  seldom  be 
made  out  satisfactorily  daring  the  life  of  the  patient,  then  how  shall 
Vie  know  in  any  given  case  which  of  the  two  plans  to  adopt.  If  we 
act  upon  the  supposition  that  it  is  within  the  capsule,  adopting  Sir 
Astley  Cooper's  method,  and  it  proves  to  have  been  a  fracture  without 
the  capsule,  we  have,  I  fear^  done  irreparable  injury  to  our  patient. 
It  is  precisely  here  that  this  distinguished  surgeon  committed  his  great 
error:  not  in  denying  that  certain  specimens  were  fractures  of  the  neck 
of  the  femur  within  the  capsule  united  by  bone,  nor  in  constantly  urg- 
ing upon  his  contemporaries  the  improbability  of  such  an  event;  but 
in  that,  while  he  admitted  its  possibility,  be  chose  to  recommend  a  plan 
of  treatment  which  was  unlikely  to  insure  such  a  union,  and  which, 
in  the  uncertainty  if  not  impossibility  of  diagnosis,  was  liable^  upon 
bis  supposed  authority,  to  be  adopted  io  many  cases  of  extra-capsular 
fractures. 

Again,  if  the  fracture  be  extra-capsular  and  not  impacted,  or  the 
impaction  has  bean,  for  any  cause,  overcome;  or,  if  the  fracture  be 
intra-capsular  and  not  impacted,  or  if  the  capsule  is  lacerated  and  the 
fragments  are  in  consequence  displaced;  then  again  no  injury  need 
result  from  the  treatment,  if  we  adopt  the  straight  splint  with  mode- 
rate extension,  such  as  may  be  obtained  from  the  use  of  Hagcdorn's 
splint  modified  by  Gibson,  or  by  the  use  of  Miller^s  splint,  or  Buck^s 
apparatus  with  only  six  or  eight  pounds  of  extensiom  That  it  is  not 
impacted  we  may  know  often,  or  generally,  by  the  amount  of  displace- 
ment, although  we  may  not  easily  decide  whether  the  fracture  is 
within  or  without  the  capsule.  Now  the  amount  of  shortening  will 
determine,  properly  enough,  the  amount  of  extension  to  be  employed. 
In  either  case  we  shall  not  employ,  because  the  patient  will  nut  per- 
mit, as  much  extension  as  in  fractures  of  the  shaft ;  and  while  in  the 
onexiase  we  shall  only  gain  a  shorter  and  firmer  ligamentous  union, 
in  the  other  we  shall  insure  a  better  and  more  speedy  bony  union. 

If  any  surgeon,  acting  upon  the  suggestions  here  made,  shall  con- 
fine a  feeble  or  an  aged  person  in  the  horizontal  posture,  and  in  a 

Fig.  12^^.  * 


miler*!  iplljit  ri>r  extm-cApiaUr  fracturat.    {From  MUler.) 


straight  splint  until  the  powers  of  nature  have  become  exhausted,  and 
death   ensues,  as  our  readers  have  already  been  admonished   may 
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Robert  Smith  tas  establisbed  the  following  distinctioD.  When  the 
fracture  is  extra-capsular  ami  impacted,  that  Ls,  when  it  remains  im-  ■ 
pacted,  the  shortening  is  only  moderate,  varying  " 
Irom  oQc-qiiarter  of  an  inch  to  one  inch  and  a 
half;  in  fourteen  cases  measured  by  him  the  aver- 
age wa8  a  fraction  over  three-quarters  of  an  inch; 
but  when  it  does  not  remain  impacted  it  rangee 
from  one  inch  to  two  inches  and  a  half:  indeed, 
Mr.  Smith  mentions  one  example  in  which  the 
shortening  reached  four  inches,  and  forty4wo 
cases  gave  an  average  shortening  of  something 
more  than  one  inch  and  a  quarter. 

E  version  of  the  toes  is  very  constant;  but  in  A 
few  iDsLances  upon  record  the  toes  have  been 
found  turned  in,  or  even  directed  forwaid*. 
During  the  winters  of  1864  and  ^65  I  found  a  case 
of  thiis  kind  in  my  wards  at  Bellevue  Hospital 
In  the  specimen  referred  to  as  being  found  in  Dr, 
Mlitter^s  collection,  with  an  inward  or  forward 
rotation  ot"  the  trochanter  major,  the  same  relative 
position  of  the  whole  limb  must  have  existed. 

The  trochanter  major  usually  seems  depressed 
or  driven  in,  and,  when  the  two  main  fragments 
are  completely  separated,  if  the  limb  is  rotated^ 
the  trochanter  will  be  found  to  turn  almost  upott 
its  own  axis,  or  upon  a  very  short  radius. 
In  enumerating  the  signs  of  extra-capsular  fractui*e,  it  will  be  seen 
that  I  have,  with  only  slight  variations,  repeated  the  signs  of  a  fracture 
within  the  capsule.  It  will  become  necessary,  therefore,  to  indicateip 
as  far  as  possible,  a  dii!erential  diagnosis.  And  without  pretending 
that  alt  of  the  diilcrential  signs  which  I  shall  enumerate  are  thoroughlv 
establi.shed,  or  that  in  e\"ery  case,  even  aller  a  careful  grouping  of  all 
the  symptoms,  a  satii?factory  diagnosis  can  be  made  out,  I  shall  state 
briefly  my  own  conclusions,  or,  rather  w^hat  seem  to  me  to  be  the 
probable  facts. 

8lOV8  OP  k  PRACrrBB  WITII117  THB  CAPfiDLB.      '  SlG2IB  OF  A  FBACTUBB  WITHOITT  TRB  CAPSCTLB. 

Pro<luced  by  sliglit  violence. 
A  faU  upon  tiie  foot  or  kue»*,  or  a  trip 
upon  tb«  carptHt  &e. 

Oeuemlly  ovpf  fifty  y^ars  of  age* 
More  fri3<|u«?iit  m  f«mal«8. 

Pain,  tendernesa,  ftad  sweUlag  less  and 
deeper* 


Fr»etiir«  «t  tbe  oefik  of  th« 
Pemur.     (FerfUMon.) 


(The  two  foUowInf  meaHurementa  to  be 
made  from  the  anterior  ftuperior  spinous 
proi'fss  of  the  ilium  lo  th«  lower  extremity 
of  llie  muUeuIns  exteruus  or  iiit^rniis.) 

Sljortiniiug  at  first  l«s§  thau  in  extra- 
Mpaular  fraotaredi  ofteo  aoi  auy. 


Pfoducfd  by  gn*ater  violence. 
A  faU  upon  the  troo hauler  major, 

Oflen  niider  fifty  years  of  age. 

Relative  frei^iieticy  in  maleta  or  females 
not  ei;labiisli<«d« 

I  Pain,  BweUing,  and  teuderneas  greater 
and  more  aaperfiuia!.  It  ia  eap^wially  (»alQ* 
ful  to  press  tipan  and  aroaiid  tbe  irocliati* 
tar. 


Shortening  at  first  greAtefi  almost  alwayi 

some. 


NECK,  WITHOUT   THE    CAPSULE. 


387 


SlONS  OP  A  PBACTOHK  WITHtS  TBB  CAPSULE. 

ShorUuing  After  a  few  days  or  wesks 
grt^Ater  tliAU  iu  extra -capsulAr  fractures. 
Sometimes  Ibis  takes  place  siiddeuly,  as 
wheu  the  limb  is  moved»  or  the  palieut 
steps  upon  It* 

Meaaunng  from  the  top  of  the  Iroehjvnter 
to  the  inner  condyle  or  to  the  malleoiua 
ixiteniasy  the  l<)mar  is  not  i»horteii«d. 

More  mohility  of  limh,  at  joint. 

Trochanter  major  movt^s  upon  a  longer 
radiiia. 

If  the  patient  recovers  the  use  of  the 
limb,  not  restored  under  three  or  four 
tnonths. 

No  enlargement  or  appareut  exptinttion 
of  the  trochanter  major,  after  rt^eovery, 
from  deposit  of  booy  caltaB. 

Prog reB Hive  wasting  of  the  limb  for  many 
months  after  recovery. 

ExceRi^lve  halting,  accompanied  with 
a  peculiar  motion  of  the  pel  via,  such  as  is 
ezhibitmi  in  persona  who  walk  with  an 
j^rtifieial  limb. 


Signs  op  a  practcre  without  the  cAreuLS. 

Shortening  after  a  few  days  or  weeks 
less  than  in  intra-capaolarfractares.  That 
18,  the  amount  of  shortening  changes  but 
I  little,  if  at  all ;  if  the  impaction  continaeSf 
not  at  all ;  if  it  does  not  contioue,  it  may 
shorten  more. 

Measuring  from  the  topof  tlie  trochanter 
to  the  inuer  condyle  or  to  the  malleidii$ 
internum,  the  femur  may  be  found  a  little 
shortened. 

Lp»3  mobility. 

Trochanter  major  moves  upon  a  shorter 
radium. 

If  the  patient  recovers  the  use  of  the 
limbj  re:Jtored  in  six  or  eight  weeks. 

Enlargement  or  irregular  expansinn  of 
trochanter,  which  may  \m  felt  soinetimed 
disJtitU'tly  through  the  akin  an»l  inuHcleH, 

The  limb  preserviugiia  natural  strength 
and  size. 

Slight  halt,  motions  of  hip  naturaL 


Fig.  1S4. 


Prognosis, — In  attempting  to  establish  the  differential  diagnosis,  we 
have  necessarily  been  led  to  consider  most  of  the  essential  points  of 
progno.sis.  Very  little,  tberelore,  reniaius  to  be 
said  upon  this  subject. 

Union  generally  occurs  as  rapidly  in  this  frac- 
ture as  in  fractures  of  the  shaft,  and  i>erhaps 
even  sometimes  more  promptly,  owing  to  the 
existence  of  impaction. 

But  whether  it  occurs  promptly  or  slowly,  or, 
indeed,  if  it  does  not  occur  at  ail,  a  remarkable 
deposit  of  ossific  matter  almost  invariably  lakes 
place  along  the  ipter-trochaDteric  lines,  where 
the  bone  has  separated  from  the  shat\  and  also, 
not  un frequently,  along  the  lines  of  the  other 
fractures  of  the  trochanter. 

This  deposit  is  no  less  remarkable  for  its  abund- 
ance than  for  its  irregularity,  long  spines  of  bone 
often  rising  np  toward  the  pelvis  and  forming  a 
kind  of  knobby  or  spicahited  crown,  within 
which  the  acetabular  fragment  reposes.  In  a 
few  instances  these  osteophites  have  rcjiched 
even  to  the  bones  of  the  pelvis,  and  formed  f>uvverful  abutments  which 
seemed  to  prevent  any  farther  displacement  of  tlic  limb  in  this  direc- 
tion, and,  by  some  writers,  they  have  been  supposed  thus  to  fuliil  a 
positive  design.  A  sufficient  explanation  of  their  existence,  however, 
we  think,  can  be  found  in  the  fact  that  they  proceed  entirely  from  the 
trochanteric  fragments,  whose  extensive  comminution  and  great  vascu- 
larity  would  naturally  lead  to  such  results.    The  same,  but  in  a  less 


E??tm.-cnip«u1ttr    rrEctur«, 
(Erkbtion.) 
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degree,  has  already  been  BOticed  as  occurfing  in  irapacted  fractures  at 
the  anatomical  neck  of  the  humerus,  where  certainly  such  bony  abut- 
ments could  not  serve  any  useful  purpose. 


Fig.  125. 


Fig.  126. 


Extni-<»psntAr  frbcitarea.    (R.  Stnlih  ) 

JVea^TJieni.— The  same  principles  of  treatment  are  applicable  her 
as  in  iVactures  of  the  neck  within  the  capsule;  by  which  I  mean 
say  that^  as  in  all  of  those  examples  of  fracture  within  the  capsuli 
where  the  relation  of  the  iVagnients  is  such  as  to  warrant  a  hope  tha 

a    bony   union    may   be    consummate 
Fig.  127.  namely,  where  the  fragments  are  not  dis^l 

placed  or  are  impacted,  the  straight  splint, 
with  only  moderate  extension^  constitut 
the  most  rational  mode  of  treatment; 
also  in  this  fracture,  whenever  the  frag 
monts  are  impacted  and  remain  irapacte 
a  straight  splint,  employed  only  as  a 
tentive  apparatus,  is  the  most  suitable 
It  is  only  by  employing  this  plan  of  treal 
raent,  which  no  one  has  yet  shown  to  " 
inapplicable  to  either  of  these  two  varic 
ties  of  accidents — -I  do  not  speak  of  th 
opinions  which  men  may  haveentertaine 
but  of  the  practical  testimony — it  is  onlj 
Kxtrm-cmpitiUr fmctore.  I  gay,  by  employing  this  uniform  plan 

treatment  in  both  cases,  that  those  serious 
misfortunes  to  the  patient  can  be  avoided  which  would  necessarili 
continue  to  occur  if  Sir  Astley  Cooper's  advice  was  followed,  namelj 
to  allow  the  patient  in  the  one  case  to  dispense  with  splints  whollj 
and  to  get  upon  his  crutches  as  soon  as  the  condition  of  his  limb  an4 
of  his  body  will  permit^  when  it  is  certain  that  in  the  other  case  some 
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retentive  apparatus  is  geueteMj  necessary.  This  conclusion  is  based 
upon  the  admitted  difficulty  of  diagnosis.  If,  as  is  well  understood, 
the  diagnosis  between  these  two  varieties  of  fracture  can  seldom  be 
made  out  satisfactorily  during  the  life  of  the  patient,  then  how  shall 
we  know  in  any  given  case  which  of  the  two  plans  to  adopt.  If  we 
act  upon  the  supposition  that  it  is  within  the  capsule,  adopting  Sir 
Astley  Cooper's  method,  and  it  proves  to  have  been  a  fracture  without 
the  capsule,  we  have,  I  fear,  done  irreparable  injury  to  our  patient. 
It  is  precisely  here  that  this  distinguished  surgeon  committed  his  great 
error :  not  in  deuying  that  certain  specimens  were  fractures  of  the  neck 
of  the  femur  within  the  capsule  united  by  bone,  nor  in  constantly  urg- 
ing upon  his  contemporaries  the  improbability  of  such  an  event ;  but 
in  that,  while  he  admitted  its  possibility,  he  chose  to  recommend  a  plan 
of  treatment  which  was  unlikely  to  insure  such  a  union,  and  which, 
in  the  uncertainty  if  not  impossibility  of  diagnosis,  was  liable,  upon 
his  supposed  authority,  to  be  adopted  in  many  cases  of  extra-capsular 
fractures. 

Again,  if  the  fracture  be  extra-capsular  and  not  impacted,  or  the 
impaction  has  been,  for  any  cause,  overcome;  or,  if  the  fracture  be 
intra-capsular  and  not  impacted,  or  if  the  capsule  is  lacerated  and  the 
fragments  are  in  consequence  displaced;  then  again  no  injury  need 
result  from  the  treatment,  if  we  adopt  the  straight  splint  with  mode- 
rate extension,  such  as  may  be  obtained  from  the  use  of  Hagedorn's 
splint  modified  by  Gibson,  or  by  the  use  of  Miller's  splint,  or  Back's 
apparatus  with  only  six  or  eight  pounds  of  extension.  That  it  is  not 
impacted  we  may  know  often,  or  generally,  by  the  amount  of  displace- 
ment, although  we  may  not  easily  decide  whether  the  fracture  is 
within  or  without  the  capsule.  Now  the  amount  of  shortening  will 
determine,  properly  enough,  the  amount  of  extension  to  be  employed. 
In  either  case  we  shall  not  employ,  because  the  patient  will  not  per- 
mit, as  much  extension  as  in  fractures  of  the  shaft ;  and  while  in  the 
onejcase  we  shall  only  gain  a  shorter  and  firmer  ligamentous  union, 
in  the  other  we  shall  insure  a  better  and  more  speedy  bony  union. 

If  any  surgeon,  acting  upon  the  suggestions  here  made,  shall  con- 
fine a  feeble  or  an  aged  person  in  the  horizontal  posture,  and  in  a 

Fig.  12«. 


Miller's  splint  for  extra-capinlar  fractures.    (From  Miller.) 


straight  splint  until  the  powers  of  nature  have  become  exhausted,  and 
death   ensues,  as  our  readers  have  already  been  admonished   may 
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happen,  we  are  not  to  be  held  responsible  for  hia  want  of  judgment  or 
of  skill     We  have  advised  this  plan  of  treatment  only  for  so  long  a 
period  as  the  condition  of  the  patient  renders  it  entirely  safe.     Nq 
doubt,  then^  in  a  large  number  of  cases  it  will  have  to  be  abandone 
very  early,  and  in  not  an  incooaiderable  proportion  all  constraint  will 
be  plainly  inadmissible /rom.  tlw  beginning;  and  it  is  for  such  e.t*J^ 
am  pies  that  the  treatment  recommended  by  Sir  Astley  Cooper  for  all' 
intra-capsular  fractures  ought  to  be  reserved. 

(c.)  Fractures  of  the  Neck  partly  within  and  partly  without  the  Capml^ 

It  is  scarcely  necessary  to  say  that  the  line  of  fracture  through  i\ 
neck  of  the  femur  may  be  such,  tliat  it  shall  be  in  part  within  and 
part  without  the  capsule ;  and  such  fractures  will  be  even  more  difi 
cuk  to  diagnosticate  than  either  of  those  forms  of  which  we  have  jt 
spoken.     The  symptoms  will  be  mainly,  however,  those  which  cl 
racterize  fractures  i\nthin  the  capsule,  while  the  treatment  ought  to 
such  as  W(tj  would  adopt  in  those  fractures  which  are  wholly  withoa 
the  capsule.     The  chances  for  bony  union  arc  increased  in  proportic 
as  the  line  of  separation  extends  outside  of  the  capsule,  and  we  ougt 
to  be  diligent  in  our  efforts,  if  we  have  made  ourselves  certain  tbi 
the  fracture  is  partly  extra-capsular,  to  secure  a  good  bony  union; 
result  which  experience  has  shown  may  be  reasonably  anticipated. 

The  necessity  for  some  extension,  and  of  a  firm  retentive  apparatu 
in  this  form  of  fracture,  furniahes  another  argument  in  favor  of  tk 
employment  of  the  sEime  means  in  fractures  wholly  within  the  capsui^ 
We  shall  thus  avoid  the  mischief  which  might  arise  from  mistaking] 
fracture  of  the  character  of  which  we  are  now  speaking,  ior  a  fractu 
wholly  within  the  capsule. 


§  %    FaACTTJKE  TaROUOH   THE    TROCHANTER   MaJOR   AND    BaSE   OF    T| 

Neck  of  the  Femur. 


This  fracture,  which  Sir  Astley  Cooper  calls  a  "  fracture  of  the  femur 
through  the  trochanter  major,"*  passes  obliquely  upwards  and  outwards 
from  the  lower  portion  of  the  neck,  but  instead  of  traversing  the  neck 
completely,  it  penetrates  the  base  of  the  trochanter  major;  the  line 
fracture  being  such  as  to  separate  the  femur  into  two  fragments,  on 
of  which  is  composed  of  the  head,  neck,  and  trochanter  major,  and 
other  of  the  shaft  with  the  remaining  portions  of  the  femur. 

The  following  two  examples  are  all  in  relation  to  which  we 
any  positive   inrormation,  or  in  which  the  diagnosis  has  been  co 
firmed  by  an  autopsy.     The  first  is  thus  related  by  Sir  Astley  Coof 

"The  first  case  of  this  kind  I  ever  saw  was  in  St,  Thomas's  Hos^ 
pital,  about  the  year  1786.  It  was  supposed  to  be  a  fracture  of  the 
neck  of  the  thigh-bone  within  the  capsule,  and  the  limb  was  extended 
over  a  pillow  rolled  under  the  knee,  with  splints  on  each  side  of 


Sir  ABtlejr  Co<^i)er,  op.  oit.,  p,  183. 
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limb,  by  Mr.  Cline's  direction.  An  ossific  union  succeeded,  with 
scarcely  ciny  deformity,  excepting  that  the  foot  was  somewhat  everted, 
and  the  man  walked  extremely  well.  When  he  was  to  be  discharged 
from  the  hospital,  a  fever  attacked  him,  of  which  he  died ;  and  upon 
dissection,  the  fracture  was  found  through  the  trochanter  major,  and 
the  bone  was  united  with  very  little  deformity,  so  that  his  limb  would 
have  been  equally  useful  as  before."^ 

The  second  example  is  reported  by  Mr.  Stanley. 

"  A  woman,  in  her  sixtieth  year,  fell  in  the  street  and  injured  her 
right  hip.  On  examination,  the  limb  was  found  slightly  everted,  and 
shortened  to  the  extent  of  three-quarters  of  an  inch,  but  movable  in 
every  direction.  The  extremity  of  the  shaft  of  the  femur  was  in  its 
natural  situation ;  but  behind  the  femur,  and  at  a  little  distance  from 
it,  a  bony  prominence  was  discovered,  resting  upon  the  ilium,  toward 
the  great  sciatic  notch,  strongly  resembling  the  head  of  the  femur. 
Various  opinions  were  entertained  as  to  the  nature  of  the  injury,  some 
believing  it  to  be  dislocation,  and  others  a  fracture.  After  a  confine- 
ment of  several  months  to  laer  bed,  the  woman  was  sufficiently  re- 
covered to  walk  with  the  assistance  of  a  crutch,  and  in  this  state  she 
continued  till  her  death,  which  took  place  about  three  years  after  the 
accident,  during  the  whole  of  which  period  I  had  watched  the  pro- 
gress of  the  case.  Having  obtained  permission  to  examine  the  seat  of 
the  injury,  I  ascertained  that  there  had  been  a  fracture  extending 
obliquely  through  the  trochanter  major,  and  through  the  basis  of  the 
neck  into  the  shaft  of  the  femur,  and  that  the  prominence  which  had 
been  mistaken  for  the  head  of  the  bone  was  occasioned  by  the  posterior 
and  larger  portion  of  the  trochanter  drawn  backwards  toward  the 
ischiatic  notch."' 

Sir  Astley  relates  three  other  examples  in  which  he  believes  the 
fractures  to  have  been  of  the  character  above  described ;  and  he  details 
the  peculiar  plans  of  treatment  which,  in  each  case,  he  saw  fit  to  recom- 
mend. I  can  see  no  reason,  however,  why  the  treatment  need  difier 
from  that  which  has  already  been  recommended  for  fractures  of  the 
neck,  since  the  indications  are  nearly  identical  in  all  of  these  cases ; 
namely,  moderate  extension,  and  steady  support  of  the  limb  in  its 
natural  position. 


§  3.  Fracttjee  or  the  Epiphysis  op  the  Trochanter  Major. 

So  far"  as  I  know,  the  only  well-authenticated  example  of  this  acci- 
dent is  the  one  reported  by  Mr.  Key  to  Sir  Astley  Cooper.*  The  sub- 
ject of  this  case  was  a  girl,  aged  about  sixteen  years,  who  fell,  March 
15,  1822,  upon  the  side-walk,  and  struck  her  trochanter  violently 
against  the  curb-stone.  She  arose,  and,  without  much  pain  or  difficulty, 
walked  home.  On  the  20th  she  was  received  into  Guy's  Hospital,  and 
the  limb  was  examined  by  Mr.  Key.    The  right  leg,  which  was  the 

'  Op.  cit.,  p.  184.  "  Stanley,  Med.-Cliir.  Trans.,  toI.  xlll. 

*  Sir  Astley  Cooper  on  Dislocations  and  Fractures,  etc.,  Amer.  ed.,  1861,  p.  192. 
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one  injured,  was  considerably  everted,  and  appeared  to  be  about  half 
an  inch  longer  tliao  tlie  sound  limb.  It  could  be  moved  in  all 
directions,  but  abduction  gave  her  considerable  pain.  She  had  perfect 
command  over  all  the  muscles,  except  the  rotators  inwards.  No 
crepitus  could  be  detected.  Four  days  after  admission  she  died,  having 
succumbed  tu  the  irritative  fever  which  followed  the  injury. 

The  autopsy  disclosed  a  fracture  through  the  base  of  the  trachant  ~ 
major,  hut  without  laceration  of  the  tendinous  expansions  which  cove 
the  outside  of  this  process,  so  that  no  displacement  of  the  epiphj 
had  occurred,  nor  could  it  be  moved,  except  to  a  small  extent  upwardf 
and  downwards,  A  considerable  collection  of  pus  was  foandi  ako, 
below  and  in  front  of  the  trochanter. 

The  absence  of  displacement  in  the  fragmentj  with  its  peculiar  and 
limited  motion,  sufficiently  explained  why  the  fracture  could  not  be 
detected  during  life. 

In  the  eighth  volume  of  the  Tramactions  of  the  Medical  and  Physical 
fSoa'eli/  of  Cakuiia  (1^35),  J.  Clarke,  Esq.,  reports  a  case  of  comminuted 
fracture  of  the  trochanter  major,  which  has  been  mentioned  by  Mal- 
gaigne  as  an  example  of  simple  fracture  of  the  trochanter ;  but,  after 
reading  the  case  carefully,  I  cannot  avoid  the  conclusion  that  it  was 
an  example  of  fracture  of  the  neck  without  the  capsule,  accompanied 
with  impaction  and  extensive  comminution.  "Extravasation,"  savs 
Mr.  Clarke,  '*was  discovered  within  the  capsular  ligament  and  around 
the  trochanter  major;  and,  on  clearing  away  the  muscles,  the  trocha 
ter  was  found  crushed  and  shattered,  several  pieces  entirely  detaohe 
and  fissures  extending  deeply  into  the  shaft  of  the  hone,'^* 

I  shall  venture  to  express  the  same  opinion  in  relation  to  the  ' 
reported  by  Bransby  Cooper."     The  diagnosis  w\as  not  confirmed 
an  autopsy,  and  the  testimony  drawn  from  Mr.  Cooper's  account 
the  case  is  far  from  being,  to  my  mind,  conclusive.     It  may,  indee 
have  been  a  simple  fracture  of  the  epiphysis;  but  there  is  nothing 
the  narrative  to  render  it  improbable  that  there  existed  also  an  in 
pacted  extra-capsular  fracture  of  the  neck. 

I  have  also  myself  reported  one  example  of  this  fracture  as  havii 
come  under  my  own  observation/  but  of  which  I  wish  now  to  spe 
somewhat  less  confidently.  The  patient,  James  Red  wick,  a  travel  lin| 
showman,  fct.  23,  fell,  in  August,  1848,  from  a  high  w^agon,  striking 
upon  his  left  hip.  When  he  got  upon  his  feet,  he  found  himself  un- 
able to  walk,  and  w%as  carried  to  his  room.  Dr.  Wilcox,  of  Buffalo^ 
was  called  to  see  him,  and  applied  a  long  straight  splint.  Fourteen 
days  after  the  accident  I  saw  the  patient  with  Dr.  Wilcox.  The  thij 
was  not  appreciably  shortened,  nor  was  there  either  eversion  or  invfl 
sion  ;  but  the  epiphysis  of  the  trochanter  major  was  carried  iipwar 
tow^ird  the  crest  of  the  ilium  half  an  inch,  and  slightly  sent  in. 
crepitus  could  be  detected.  The  splint  was  continued  five  wxeks;  and 
about  a^  month  after,  I  found  the  fragment  in  the  same  place,  but 
was  able  to  walk  with  only  a  slight  halt. 

»  Clarke,  Amor.  Jonrn.  Med.  So!.,  Nov.  Ifi36,  toL  ix.  p.  181, 
'  B.  Cooper,  A.  Cooper  on  DlslocfttionSf  &o,,  op.  cit.,  p.  192, 
^  UamHtoD,  Trnns.  Amur.  Med.  A^^soc,  op.  cit.,  vol.  x.  p.  254. 
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I  think  this  also  may  have  been  an  extra-capsular  impacted  fracture. 

With  the  small  amouai  of  positive  information  which  we  possess  in 
relation  to  this  fracture,  we  might  venture  a  few  conjectures  as  to  what 
would  constitute  its  symptoms^  or  as  to  the  probable  results  and  the 

Fig,  129. 
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?lr  A«U«f  Cooper't  tnculo  of  treiitlcig  fraetnret  of  the  troebanter  major.    (From  A.  C«x>por,) 

most  suitable  treatment;  but  we  prefer  to  occupy  ourselves  with  a 
simple  statement  of  the  facts,  so  far  as  they  are  known,  leaving  all 
mere  speculative  inferences  to  those  who  choose  to  make  them. 


g  4,  Fractures  of  the  Shaft  of  tbe  Femur, 

Etiology, — Unless  the  fracture  has  taken  place  just  above  the  con- 
dyles»  or  immediately  below  the  trochanter  minor,  in  a  very  large 
proportion  of  cases  it  has  been  produced  by  a  direct  blow,  such  as 
the  passage  of  a  loaded  vehicle  across  the  thigh,  or  the  fall  of  a  piece 
of  timber  directly  upon  it.  An  analysis  of  twenty-one  cases,  taken 
indiscriminately,  presents  three  fractures  immediately  above  the  con- 
dyles, and  these  were  all  produced  by  falls  upon  the  feet ;  but  of  the 
remaining  eighteen,  all  of  which  occurred  higher  in  the  limb,  only 
two  were  the  result  of  falls  upon  the  feet  or  of  indirect  blows,  and 
one  of  these  was  a  fracture  just  below  the  trochanter  minor. 

Pathology, — It  has  already  been  remarked  that  this  bone  is  most 
frequently  broken  in  its  middle  third,  and  usually  at  a  point  aome- 
what  above  the  middle  of  the  sliaft.  I  have  made  the  same  observa- 
tion in  an  examination  of  specimens  belonging  to  Dr.  Miitter.  In 
his  cabinett  of  twenty- four  fractures  of  the  shaft,  three  belonged  to  the 
tipper  third,  two  to  the  lower,  and  nineteen  to  the  middle  third. 

In  the  adult,  these  fractures  are,  with  only  an  exceedingly  rare  ex- 
ception, oblique;  and  the  obliquity  is  generally  greater  than  in  the 
case  of  other  bones.  This  fact,  which  it  is  very  difl5cult  to  deter- 
mine*  in  most  cases,  upon  the  living  subject,  I  have  established  by  a 
considerable  number  of  observations  made  upon  cabinet  specimens, 
A  transverse  fracture  is  found  only  twice  in  Dr.  Mussey's  collection, 
containing  thirty  examples  of  fracture  of  the  shaft;  and  in  Dr,  Miit- 
ter's  collection,  specimen  B  71  is  an  adult  femur,  broken  nearly  trans- 
versely through  its  middle  third;  ami  it  is  united  with  a  shortening 
of  about  one  inch*    ludeed,  it  is  more  common  to  find  a  transverse 
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fracture  in  tlie  ijiicMle  third  than  at  any  other  point  of  the  bone ; 
in  the  upper  third  the  obliquity  is  extreme  ana  alraost  constant. 

At  whatever  point  of  the  shaft  the  bone  is  broken,  the  degree  i 
obliquity  is  generally  such  that  the  fragments  cannot  support 
other  when  placed  in  apposition ;  unless  indeed  the  fracture  is 
the  condyles,  where  the  greater  breadth  of  the  bone  creates  an  add 
tional  support;  but  even  here  the  cabinet  specimens  still  present 
striking  obliquity  with  more  or  less  overlapping.     I  believe  that 
each  of  the  three  specimens  of  fracture  at  this  point  found  in 
collection  belonging  to  the  Albany  Medical  College,  the  obliquity  I 
such  that  the  fragments  were  not  supported,  and  an  overlapping 
taken  place.     In  specimen  719  the  fracture  extends  into  the  joini 
and  although  it  is  united  by  bone,  a  shortening  of  about  one  inch  hn 
occurred. 

In  the  case  of  children,  and  especially  of  infants,  the  rule  is  rever 
the  bone  is  either  broken  trans versely  or  nearly  transversely,  or  it  1 
serrated  or  denticulated,  so  that  complete  lateral  diapkcement  is  muci 
less  frequent. 

The  same  remark  is  probably  true  of  some  fractures  occurring 
extreme  old  age;  but  as  the  shaft  of  the  femur  is  not  often  broken  ; 
very  old  persons,  owing  to  the  readiness  with  which  the  neck  yield 
to  violence,  I  have  not  had  an  opportunity  to  verify  this  opinion. 

The  direction  of  the  obliquity  varies  exceedingly,  especially  in  the 
middle  and  upper  thirds;  in  the  middle  third,  however,  it  is  generally 
downwards  and  inwards;  but  in  the  lower 
Fig,  130.  third  its  direction  is,  with  only  rare  excep- 

"^  tions,  downwards  and  forwards,  and  the  su- 

perior fragment  is  found  lying  in  front  of 
the  inferior. 

In  one  instance  I  have  found  both  femur 
broken  at  the  same  point  and  in  the  sac 
manner.    Mr.  L.  Brittin,  aged  about  fifty-fii 
years,  while  employed  upon  a  building,  fal 
from  a  fourth  story  window  upon  the  s 
^^  pavement  below,  striking  upon  his  feet. 

fjjHk  addition  to  several  other  fractures,  I  fouu 

'i  llS&  both   femurs  broken   obliquely   downward 

and  forwards,  just  above  the  condyles.    Ve 
little  inflammation   ensued,  and  although 
was  found  impossible  to  employ  extensic 
union  occurred  readily,  and  with  only  a  mc 
rate  overlapping.     In  the  left  limb,  howeve 
Frnciure  mt  twM  of  coadyiei.       the  Upper  fragment  pressed  down  sufficient 
to  interfere  somewhat  with  the  patella,  an 
the  patient  was  unable,  after  several  months,  to  straighten  the  kc 
completely.    The  motions  of  the  right  knee  were  unimpaired. 

I  have  only  once  met  with  a  fracture  at  this  point  in  which  the  line 
of  separation  was  downwards  and  backwards.  As  the  case  presents 
several  points  of  interest,  it  will  be  proper  to  narrate  the  facts  i 
what  at  length. 
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George  Taylor  Aiken,  of  Lockport,  N.  Y.,  set  7.  May  18,  1854,  in 
jampiQg  down  a  bank  of  about  three  feet  in  height,  he  broke  the  right 
thigh  obliquely,  just  above  the  knoe-joiut.  Direction  of  the  fracture 
obliquely  downwards  and  backwards. 

Dr.  G»,  an  accomplished  surgeon,  residing  in  Lockport^  was  called. 
The  limb  was  not  then  much  swollen.  He  applied  side  splints,  rollers, 
ice,  carefully,  and  then  laid  the  lirab  over  a  double-inclined  plane. 
The  knee  was  elevated  about  six  or  eight  inches.  Before  applying 
the  splints,  suitable  extenBion  had  been  made,  and  after  coraplctiug 
the  dressings,  the  two  limbs  seemed  to  be  of  the  same  length. 

On  the  second  or  third  day.  Dr.  G.  noticed  that  the  toes  looked  un- 
Daturally  white,  and  were  cold. 

Counsel  was  now  called  at  the  request  of  Dr.  G.,  when  it  was  de- 
termined to  abandon  all  dressings,  and  direct  their  eilbrts  solely  to 
saving  the  limb. 

The  result  was  that  slowly  a  considerable  portion  of  his  foot  died, 
and  sloughed  away,  leaving  only  the  tarsal  bones.  The  fracture 
united,  but  with  considerable  overlapping  and  deformity. 

Feb.  26,  1856,  the  boy  -was  brought  to  me  by  his  father.  On  ex- 
amining the  fracture  I  noticed  that  the  anterior  line  of  the  femur 
eeemed  nearly  straight,  and  this  appearance  was  owing  in  some  de- 
gree to  the  muscles  which  covered  and  concealed  the  bone,  and  in 
some  degree,  also,  to  the  manner  in  wldch  the  fragments  rested  upon 
each  other;  the  pointed  superior  end  of  the  lower  fragment  resting 
snugly  upon  the  front  of  the  upper  fragment,  so  that  no  abrupt  angle 
existed  in  front.  On  the  hack  of  the  limb,  however,  the  lower  end 
of  the  upper  fragment,  quite  sharp,  projected  freely  downwards  and 
backwards  into  the  popliteal  space,  so  that  its  extreme  point  was 
only  about  half  an  inch  above  the  line  of  the  articulation.  The  limb 
bad  shortened  one  inch,  and  this  enabled  us  to  determine  accurately 
that  the  lower  point  or  the  commencement  of  the  fracture  was  one 
inch  and  a  half  above  the  articulation,  while  the  point  where  the  line 
of  fracture  terminated  in  front  was  probably  quite  three  inches  and  a 
half  above  the  joint. 

The  motions  of  the  knee-joint  were  pretty  free.  The  leg  was  ex- 
tremely wasted,  and  the  anterior  half  of  the  foot  having  sloughed  offj 
the  sores  had  now  completely  healed  over.  He  was  able  to  walk 
tolerably  well  without  either  crutch  or  cfino. 

Subsequently,  Dr.  G.  found  it  neeessary  to  sue  the  father  of  the 
child  for  the  amount  of  his  services,  when  Mr.  Aikin  put  in  a  plea  of 
malpractice,  and  that  consequently  the  services  were  without  value. 

The  case  w^as  tried  in  the  March  term  of  the  Niagara  circuit  of 
1856,  at  Lockport,  N.  Y„  the  Hon.  Benj.  F,  Greene  presiding. 

On  the  part  of  the  deience,  it  was  claimed  that  the  death  of  the  foot 
was  in  consequence  of  the  bandages  being  too  tight.  They  iailed, 
however,  to  show  that  they  were  extraordinarily  or  unduly  tight. 
While  on  the  part  of  Dr.  G.,  the  prosecutor,  it  was  shown  that  the 
death  of  the  toes  was  preceded  by  a  total  loss  of  color,  and  that  it  was 
not  accompanied  with  either  venous  or  arterial  congestion.  The  medi- 
cal gentlemen  examined  as  witnesses  declared  that  this  circumstance 
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furnished  the  most  positive  evideneo  which  could  be  desired  that  the 
death  of  the  toes  was  not  due  to  the  tightness  of  the  bandages,  but  that 
its  cause  must  be  looked  for  in  an  arrest  of  the  arterial  or  nervous 
currents  suppljiGg  the  limb,  or  in  both*  They  beUeved,  also,  tliat 
the  projection  of  the  superior  fragment  into  the  popliteal  space  was 
sufficient  to  cause  this  arrest.  Thej  also  believed  that  overlapping 
and  consequent  projection  could  not  have  been  prevented  in  this  case, 
and  that,  therefore,  the  treatment  was  not  responsible  for  this  unfor- 
tunate result;  indeed,  they  regarded  the  treataient  as  correct,  and  tbe 
result  as  a  triumph  of  skill,  in  that  any  portiou  of  the  limb  was  saved; 
the  leg  and  foot  now  remaining  being  far  more  useful  than  any  artifi^^ 
ctal  leg  and  foot  could  be.  ^H 

The  Hon.  Judge,  in  a  speech  remarkable  for  its  clearness  and  lih^^ 
rality,  sought  to  impress  upon  the  jury  the  value  of  the  medical  testi- 
mony.   The  jury  returned  a  verdict  for  Dr.  G.,  allowing  the  amount 
of  his  claim  for  services^  with  the  costs  of  suit 

Specimen  121,  in  Dr  Marches  collection  at  Albany,  presents  a 
similar  disposition  of  the  fragments.  The  fracture  is  oblique,  from 
alx^ve  downwards  and  backwards,  and  the  upper  portion  lies  behind 
the  lower.  It  is  firmly  united  by  bone,  but  with  an  overlapping  of 
from  two  and  a  half  to  three  inches.  The  young  gentleman  who 
showed  me  the  specimen  remarked  that  it  had  been  found  impossible, 
owiog  to  an  ulcer  upon  the  heel,  and  to  other  causes,  to  employ  in  the 
treatment  any  degree  of  extension. 

These  two  are  the  only  examples  which  have  come  under  niy  ob- 
servation in  which  a  fracture  at  this  point  has  taken  this  direction. 

Sir  Astley  Cooper  does  not  seem  to  have  recognized  this  form  of 
fracture  and  displacement.  Amesbury  has,  however,  recorded  one 
case,  which  came  under  his  own  observation,  where,  although  the 
bloodvessels  and  nerves  escaped,  the  bone  projected  through  the  skia 
in  the  ham,  and  finally  exfoliated,*  And  he  thinks  the  point  of  bone 
may  sometimes  so  penetrate  the  artery  and  injure  the  nerves  as  to 
render  amputation  necessary,  in  order  to  save  the  life  of  the  patient 

M,  Coural  also  has  related  a  case  in  which  an  epiphysary  disjunc- 
tion, occurring  in  a  child  twelve  years  old,  was  attended  with  a  dis* 
placement  of  the  upper  fragment  backwards,  and  amputation  became 
necessary.*     I  shall  refer  to  this  case  again. 

I  know  of  no  other  cases  of  this  rare  accident  which  have  been  re- 
ported. Lonsdale  refers  to  it  as  "the  rarest  direction  for  a  fracture  to 
take;"  and  thinks  that  in  case  of  its  occurrence,  the  vessels  in  the  popli- 
teal space  will  stand  a  chance  of  being  wounded ;  but  he  mentions  no 
example.  The  popliteal  artery  hugs  the  bone  so  closely  at  this  point, 
that  a  displacement  of  the  upper  fragment  in  a  direction  downwards 
and  backwards  must  always  greatly  endanger  its  integrity.  Indeed, 
it  is  here  that  the  artery  and  vein  are  in  the  closest  contact  with  each 
other,  and  with  the  bone ;  an  anatomical  fact  which  has  been  used  by 
Richerand  and  others  to  explain  the  greater  frequency  of  aneurisms 
in  the  ham. 

'  Remarks  on  Fractures,  &o.,  bj  Joseph  Atneaburj,  toI.  i.  p.  293.     LondoOf  1S31. 
*  /\rcjhiv.  Qen.  de  MM.,  tgm.  ix,  p.  2G7. 
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The  direction  of  the  displacement,  however,  id  fractures  of  the  shaft 
of  the  femur,  does  not  always  depend  upon  the  direction  of  the  hne  of 
fracture.  In  fractures  of  the  upper  third,  whatever  may  be  the  direc- 
tion of  the  line  of  fracture,  the  lower  end  of  the  upper  fragment 
iDclines  forwards  and  outwards,  and  the  upper  end  of  the  lower  frag- 
ment inwards;  unless,  indeed,  this  inclination  is  controlled  by  actual 
entanglement  of  the  broken  ends  with  each  other. 

In  the  middle  third  the  fragments  also  generally  take  the  same 
relative  position,  whatever  may  be  the  direction  of  the  fracture;  but 
when  the  fracture  takes  place  at  or  near  the  condyles,  where  the 
diameter  of  the  bone  is  much  greater,  the  direction  of  the  obliquity 
determines  pretty  uniformly  the  direction  of  the  displacement. 

Symptoms, — The  sj^tnptoms  which  characterize  a  fracture  of  the 
shaft  of  the  femur  are  those  which  are  common  to  all  fractures, 
namely,  mobility,  crepitus,  displacement  of  the  fragments,  pain,  and 
swelling,  to  which  are  added  generally  a  shortening  of  the  limb,  with 
eversion  of  the  foot  and  leg. 

Owing  to  the  great  amount  of  muscle  covering  the  thigh,  and  some- 
times to  the  swelling  which  immediately  follows  the  injury,  it  is  often 
very  difficult  to  determine  at  what  precise  point  the  fracture  has  oc- 
curred, and  still  more  difficult  to  say  whether  the  fracture  is  oblique 
or  transverse;  indeed,  this  latter  question  is  sometimes  decided  ap- 
proximately by  a  reference  to  the  age  of  the  patient  rather  than  by 
the  examination  of  the  limb. 

The  immediate  shortening  varies  from  half  an  inch  to  an  inch  and 
a  half,  or  even  more;  and  it  will  average  about  one  inch  in  the  case 
of  healthy  adults. 

Prognosis, — Whatever  may  have  been  the  general  opinion  of  ex- 
perienced surgeons  as  to  the  question  of  shortening  in  other  fractures, 
\erj  few  certainly  have  ever  claimed  that  in  fractures  of  the  femur  a 
complete  restoration  of  the  bone  to  its  original  length  was  generally 
to  be  expected.  There  seem,  however,  to  have  existed  only  certain 
vague  and  indefinite  notions  as  to  the  proportion  and  amount  of  this 
ehortening,  and  which  have  had  for  their  basis  nothing  better  than  a 
few  imperfectly  analyzed  observations. 

Says  Scultetus  (quoting  first  from  Hippocrates) :  "'For  the  bones  of 
the  thigh,  though  you  do  draw  them  out  by  force  of  extension,  cannot 
be  held  so  by  any  hands;  but  when  the  first  intention  slacks, they  will 
run  together  again ;  for  here  the  thick  and  strong  flesh  are  above 
binding,  and  binding  cannot  keep  them  down.^—Hippocrafes  de  fracL 
Which  Celsus  seems  to  confirm,  i/7/.  8,  cap,  10,  where  he  writes  as 
follows  of  the  cure  of  legs  and  thighs ;  *  For  we  must  not  be  ignorant 
that  if  the  thigh  be  broken,  that  it  will  be  made  shorter,  because  it 
never  returns  to  its  former  state,'  And  Avicenna,  Lib,  4,  Ft7i.  5,  saith 
'  that  is  is  a  rare  thing  for  the  thigh  once  broken,  to  be  perfectly  cured 
again.^ 

'*  These  words  admonish  us,"  continues  Scultetus,  "that  we  should 
never  promise  a  perfect  cure  of  the  thigh;  but  rather,  using  all 
diligence,  we  should  foretell  that  it  is  doubtful  that  the  patient  will  be 
always  lame ;  but  when  this  shall  happ^en  from  the  nature  of  the  fraor 
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tare,  or  which  most  frequently  falls  out,  from  the  impatience  of  lb 
sick  person,  it  may  be  imputed  to  our  mistake;  and,  iiiateaid  of 
reward,  bring  us  disgrace/'^ 

Says  Chelius:  "  Fracture  of  the  thigh-bone  is  always  a  severe  ac 
dent,  as  the  broken  ends  are  retnined  in  proper  contact  with 
difficalty.     The  cure  takes  place  most  Goramonly  with  deformity 
shortening  of  the  limb,  especially  in  oblique  fractures,  and  tho«e  whic 
occur  in  the  upper  and  lower  third  of  the  thigh-boao.    Compouo 
fractures  are  so  much  more  difficult  to  treat."' 

Says  John  Bell:    "The  machine  is  not  yet  invented  by  whi<*h  ^ 
fractured  thigh-bone  can  be  perfectly  secured."     And  Benjamin  BelJ 
declares  that  ^'  an  effectual  method  of  securing  oblique  fractures  in  ihe 
bones  of  the  extremities,  and  especially  of  the  thigh-bone,  is  perhap 
one  of  the  greatest  desiderata  in  modern  surgery."     In  all  ages,'* ' 
adds,  *'the  difficulty  of  this  has  been  confessedly  great;  and  frequen 
lameness  produced  by  shorfcentjd  limbs  arising  from  this  cause,  en» 
dently  shows  that  wa  are  still  deficient  in  this  branch  of  practice,*** 

Velpeau  says  that  **  after  fractures  of  the  femur  there  is  no  lirnp-^ 
ing  unless  the  shortening  exceeds  three-quarters  of  an  inch ;  and  ifa 
same  is  true  if  the  shortening  occurs  in  the  tibia."     The  reason  is,  thrf 
the  pelvis  inclines  toward  the  shorter  limb,  and  thus  compensates  for 
the  deficiency  in  length.     In  speaking  of  the  various  contrivances  foi^H 
dressing  the  fractured  femur,  he  remarks  that  "  moat  of  them  fail  to  obt™ 
viate  the  shortening,  and  produce  eschars,  anchylosis,  or  troublesome 
arrests  of  the  circulation.    Tbis  is  the  price  that  is  usually  paid  foi^ 
the  employment  of  these  complicated  machines^  and  a  shortening  of  ^H 
quarter  to  three-quarters  of  an  inch  is  not  avoided  aft^r  all.     The 
simplest  apparatus  that  will  maintain  the  adjustment  of  the  fractured 
femur,  so  that  onion  may  take  place  with  shortening  of  only  half  an 
inch,  is  the  best  "* 

N61aton  holds  the  following  language : —  ■ 

"A  fracture  of  the  body  of  the  femur,  with  an  adult,  is  always  s" 
grave  accident,  inasmucli  as  it  demands  so  long  a  confinement  U:)  the 
bed,  and  especially  on  account  of  the  shortening  of  the  limb,  whii  i  ^ 
is  almost  impossible  wholly  to  prevent;  accordingly,  Boyer  recoinin'j  i :  - 
to  the  surgeon,  from  the  first  day,  to  announce  to  the  parents  of  the 
patient  the  possibility  of  this  accident  With  infants^  on  the  contrary^  ,^1, 
It  is  almost  always  easy  to  avoid  the  shortening."'  h 

WbOe  Malgaigne  declares   his  opinion  on  tbis  subject  thus,  at 
length : — 

"  When  we  do  not  succeed  in  drawing  back  the  misplaced  fragments, 
end  to  end,  so  that  they  may  oppose  themselves  to  the  action  of  the 


*  The  Chinir£j«*ou'«  Stortilioaae,  by  JohanuBs  Scult«tus,  a  Famcma  Physician,  and 
CMrurgeon  of  Ului^  in  riiievia.     Loudon,  lti7-4* 

*  Systeiti  of  Sprg<4r/,  by  J.  M.  Ckdiua,  tratiKtated,  &c.,  by  South.  First  Amer.  ©»L, 
ToL  i.  p.  627,  lS-47.     Sea  also  p.  Ij25,  paragraph  (579. 

*  Sy3t<»m  of  Snri?i?ry,  by  Benjaioto  BeU,  vol.  vli.  p.  21.     Blitiburgh,  ISOl, 

4  Feijiu^alAr  Joorn.  of  Med*,  vol.  iii.  p.  3S4;  aUo  Mempbid  Med*  Joara.,  toI.  iv. 
p.  254,  1856. 

^  Eteuii^Dd  do  Fathologle  Cliii-urgkalei  par  A.  N^laton,  tom.  preiii,|  p,  752.  PaHj, 
1S44. 
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muscles^  it  is  impossible  to  preserve  to  the  member  its  normal  length, 
whatever  may  be  the  appareil  or  method  employed.  Surgeoas  are 
not  sufficiently  agreed  upon  this  question. 

**  Ilippocrates  gives  us  to  understand  that  we  can  always  correct 
the  shortening ;  Celsus,  falling  into  the  opposite  error,  declared  that 
a  broken  thigh  always  remains  shorter  than  the  other.  At  a  period 
quite  recent,  Desault  pretended  to  cure  all  fractures  without  shortening, 
and  his  jourual  contains  several  examples.  In  imitation  of  Desault^ 
various  practitioners  have  modified^  corrected,  and  improved  the  ap- 
paratns  for  permanent  extension,  and  they  claim  to  have  themselves 
obtained  as  complete  success.  I  ought  then  to  declare  here  in  the 
most  positive  manner  that  I  have  never  obtained  like  results,  either 
in  the  use  of  my  own  apparatus,  or  with  that  of  others,  nor  indeed 
where,  in  pursuance  of  my  invitation,  several  inventors  have  applied 
their  apparatus  in  my  wards.  I  have  examined,  more  than  once,  per- 
sons declared  cured  without  shortening,  and  yet,  upon  measuremeat, 
the  shortening  was  always  manifest.  The  misfortime  of  all  those  who 
believe  that  they  have  obtained  those  miraculous  cures  is,  that  they 
have  not  even  thought  of  instituting  a  comparative  measurement  of 
[ibe  two  limbs;  I  will  say  even  more,  that  they  are  most  generally 

norant  of  the  conditions  of  a  good  and  faithful  measurement, 
ometimes,  also,  they  have  been  deceived  in  anqtlier  way — in  falling 
upon  fractures  which  were  not  displaced,  espeeially  with  young  per- 
sons; and  they  have  believed  that  they  have  cured  with  their  appara- 
tus a  shortening  which  had  never  existed.  In  short,  when  the  frag- 
ments are  not  displaced,  or  even  when  they  are  brought  again  iato 
a  contact  maintained  by  their  reciprocal  denticulations,  it  is  easy  to 
cure  the  fracture  of  the  femur  without  shortening;  aside  of  those  two 
conditions,  the  thing  is  simply  impossible. 

**  Several  distinguished  surgeons  of  our  day  have  acknowledged  this 
impossibility,  and  have  renounced,  in  consequence,  permanent  exten- 
sion. They  allege,  moreover,  that  an  overriding  of  even  three  centi- 
metres is  of  little  importance,  and  occasions  no  limping.  I  cannot 
gree  with  this  opinion.  I  have  seen  persons  walk  very  well  with  a 
Lortening  of  one  centimetre;  beyond  this  limit,  either  they  limp,  or 
"  ey  have  lifted  the  heel  of  the  shoe,  or,  in  short,  the  limping  is  only 

noealed  by  a  lateral  deviation  of  the  spine.'     We  thus  are  made  to 

mprehend  how  a  fracture  with  overlapping  is  always  serious,  and 
ow  cautious  we  ought  to  be  in  our  prognosis.'*' 

That  the  foregoing  remarks  are  intended  by  the  author  to  be  equally 
applicable  t(i  other  fracturea  of  the  shaft  of  the  femur  than  to  those  of 

I  the  middle  third,  is  made  evident  by  what  he  has  said  before,  when 
■peaking  of  fracturea  of  the  upper  third. 
^*The  prognosis  is  sufficiently  favorable  when  the  fragments  are 
b 


*  Dr.  Buck,  of  Now  York,  thinks  that  with  a  shortening  of  ono  inch,  or  even  one 
ich  and  a  half»  the  patient  may  have  •*»  U!*t?ful  limb,  with  little  or  no  halting  in  hia 
■f&it."     N»  Y.  Joum.  of  M«sd.,  vol.  xvL  p.  ^M. 

^  Traits  des  Fmctur^a  tjt  dea  LiiscaLious,  par  J.  M.  M&lgnlgue,  iom«  prdm*,  pp.  723^ 
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denticulated  (engren^es) :  when  tbey  ride,  on  the  contrary,  we  mast 
look  for  a  ahortemng  as  almost  inevitable."* 

Mr,  Holthouse  says*  that  in  1857  he  examioeti  all  the  fractured 
thighs  then  under  treatment  in  the  difterent  hospitals  in  London,  and 
in  the  case  of  adolts  all  were  shortened  except  three,  and  he  thinks 
it  doubtful  whether  in  these  three  cases  his  examinations  were  of  any 
value.  la  thirty^five  examples  the  average  shorteniog  exceeded  one 
inch.     In  the  case  of  children  40  per  cent,  were  shortened. 

In  our  own  country  several  of  the  most  distinguished  surgeons  have 
testified  to  the  constant  difficulty,  if  not  impossibility,  of  curing  frac- 
tures of  this  bone  without  a  shortening.     In  a  suit  instituted  against 
a  surgeon  in  New  York  city,  for  alleged  malpractice  in  the  treatraentJ 
of  an  oblique,  comminuted,  and  otherwise  complicated  fracture  of  thaj 
femur  near  its  condyles,  Dr  Mott  is  reported  to  have  testified  that 
**more  or  less  shortening  of  the  limb  is  uniformly  the  result  afier^ 
fractured  thigh,  even  in  the  most  favorable  circumstances.*'* 

In  a  very  interesting  communication  made  to  the  author  by  Jona- 
than Knight,  of  New  Haven,  late  President  of  the  Araericau  Medical 
Association,  occurs  the  following  passage: — 

**  I  have  seen  but  few  fractures  of  the  femur  in  the  adult,  unless  of 
the  most  simple  kind,  in  which  there  was  not  some  remaining  de- 
formity;  often  slight,  so  as  not  to  impair  the  usefulness  of  the  liml 
and  in  others  considerable  and  apparently  unavoidable."  Dr.  Knight 
adds,  however :  "  In  the  greater  proportion  of  the  fractures  in  children 
the  recovery  has  been  so  nearly  perfect  that  no  marked  deformity  or 
lameness  has  followed." 

Dr.  Detmoldj  iu  his  remarks  made  before  the  New  York  Academy  . 
of  Medicine,  at  its  meeting  in  March,  1855,  declared  his  belief  that 
shortening  of  the  femur  always  occurs  after  fracture,  and  that  *'  but 
one  inch  of  shortening  in  an  average  of  twenty  cases  is  a  good  result."" 

Dr.  J.  Mason  Warren,  of  Boston,  writes  to  me  as  follows:  "As  voaf 
are  making  observations  on  fractures,  I  would  state  that,  after  a  long 
and  very  careful  observation,  I  have  never  yet  seen,  either  in  Bostoc 
or  elsewhere,  an  oblique  fracture  of  the  thigh,  in  a  patient  over  seven* 
teen  years  of  age,  in  whigh  there  was  not  some  ahortemng.     I  have j 
had  cases  shown  to  me  in  which  it  was  averred  that  the  limb  was  not! 
ehortened,  but  on  measuring  myself  I  have  found  the  fact  other wise.i 
In  children,  I  believe  that  union  without  shortening  may  be  aocom- 
plished." 

In  a  paper  published  by  Dr.  Lente  in  the  number  of  the  New  TbrJI 
Journal  of  Medicine  for  September,  1851,  he  states  that  he  believe 
the  average  shortening  after  treatment  in  the  New  York  City  Hospi- 
tal to  be  three-quarters  of  an  inch;  but  subsequently,  Dr.  Buck,  onei 
of  the  hospital  surgeons,  has  furnished  Dr.  Lente  with  more  exact 
statistics.    Says  Dr.  Buck : — 

'  Op.  cit.,  p.  718. 

•  I]oltboQ!Ji5,  Holmes*  Sjsteoi  of  Snrgorj.     Loudon,  1861,  vol.  tL  p.  613* 

*  Boston  Med.  and  Surg.  Journ.,  roL  xxxiv.  p.  45l\     See  also  opftiioiuor  Drs.  Reene, 
Post,  Parker^  Cheeseman,  Wood,  &c.,  Jn  relation  to  the  prognosis  in  this  p&rtioalar , 

«  New  York  Jonrn.  of  Med.,  second  aeries,  Tol.  xvi.  p.  261. 
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*'  After  carefully  scroti oiziog  over  one  Imndred  cases  of  fracture  of 
the  femur,  taken  from  the  register  of  the  N.  Y.  Hospital,  and  elimi- 
nating such  as  involved  the  cervix,  or  coodyleSi  or  belonged  to  the 
class  of  compound  fractures,  there  remained  an  aggregate  of  seventy- 
four  cases,  of  both  sexes,  and  of  all  ages  from  3  to  68,  in  which  the 
shad  of  the  femur  alone  was  fractured.  In  all  these  cases  the  differ- 
ence in  the  length  of  the  fractured  limb,  resulting  from  the  treatment, 
was  ascertained  by  careful  measurement  with  a  graduated  tape,  and 
the  following  deductions  were  drawn  from  the  analysis : — 

"  (3f  the  74  cases  of  all  ages.  19  resulted  without  any  shortening,  a 
proportion  of  about  one-fourth.  The  average  shortening  of  the  re- 
maining 55  cases  was  a  fraction  less  than  |  of  an  inch, 

"Seventeen  cases  in  the  above  aggregate  were  under  12  years  of 
age,  of  which  six  resulted  without  any  shortening,  a  proportion  of 
about  one-third.  The  average  shortening  in  the  remaining  11  cases 
was  a  fraction  less  than  one-half  an  inch. 

**  Of  the  57  cases  over  12  years  of  age,  13  resulted  without  any 
shortening,  a  proportion  of  about  one-fourth ;  and  the  average  short- 
ening in  the  remaining  44  cases  was  a  fraction  over  }  of  an  inch."* 

It  is  not  to  be  denied,  however,  that  a  few  surgeons  in  all  parts  of 
the  world  have  claimed,  and  still  continue  to  claim,  in  their  own  prac- 
tice, or  from  the  adoption  of  their  own  peculiar  plans  of  treatment, 
much  better  success.  Indeed,  some  of  them  do  not  hesitate  to  affirm 
that,  as  a  general  rule,  any  degree  of  shortening  is  quite  unnecessary. 

Mr,  Amesbury  declares,  that  when  the  fracture  is  in  the  ''  middle 
or  lower  third,"  under  a  *' judiciously  managed"  application  of  his  own 
splint,  "  consolidation  of  the  bone  takes  place  without  the  occurrence 
of  shortening  of  the  limb,  or  any  other  deformity  deserving  of  par- 
ticular notice.'" 

Mr.  South,  in  a  note,  commenting  upon  an  opposite  sentiment  ex- 
pressed by  Chelius,  and  already  quoted,  remarks :  "In  simple  fractures 
of  the  thigh-bone,  except  with  great  obliquity,  I  have  rarely  found 
difficulty  in  retaining  broken  ends  in  place,  and  in  effecting  the  union 
without  deformity,  and  with  very  little,  and  sometimes  without  any, 
shortening.  For  the  contrary  results  the  medical  attendant  is  mostly 
to  be  blamed,  as  they  are  usually  consequent  upon  his  carelessness  or 
ignorance."^ 

Mr.  Hunt,  of  the  Queen's  Hospital,  at  Birmingham,  who  treats  all 
fractures  with  the  ajyparatus  ijumobile  of  Seutin,  has  published  the 
results  of  his  observations;  and  of  the  simple  fractures  of  the  femur 
only  one  presented,  after  the  cure,  any  degree  of  shortening;  and  he 
adds  that  all  other  fractures  which  he  has  treated  by  this  method 
were  followed  by  "equally  good  results  "*  In  relation  to  which  state- 
ments, Mr.  Gamgee  exclaims:  "This  is  conservative  surgery.     What 

»  Bttfljilo  Med.  Joum.,,  voL  xv.  p.  22,  JuDe,  lft59. 

'  PracticAl  Remarkti  on  Fractares,  by  Joseph  Amesbarj,  7oU  L.  p.  384.  Loudon  »d., 
1831. 

'  Op,  cjt,  ToL  L  p.  627. 

*  Researches  on  Pathological  Anatomj  and  Clinioal  Surgery,  by  Joseph  Sampson 
Gauigee.     London  ed.,  pp.  159,.  lf>0. 
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Other  mode  of  treattnent  would  have  given  such  results?  And  those 
cases  are  not  exceptional,  Mr.  Hunt  tells  us  he  has  selected  them 
from  amongst  many  others  equally  successful.  They  accord  with  tbe 
experience  recorded  in  my  little  treatise  on  this  subject ;  and  the  works 
of  Seutin,  Biirggrseve,  Crocq,  Velpeau,  and  Salvagnoli  Marchetti 
record  numerous  cases  no  less  remarkable  and  demonstratively  con- 
closiveJ*' 

Deeault,  also,  according  to  the  passage  from  Malgaigne  which  I 
have  already  quoted,  "  pretended  to  cure  all  fractures  without  short- 
ening,'*    I  do  not  find,  however,  any  other  authority  for  this  state- 
ment, as  here  made;  neither  in  his  Tveatise  on  Fractures  arul  Luxa- 
tions^  edited  by  Bichat,  nor  elsewhere.     Bichat  even  says  positively  I 
that  ^*  Desault  himself  did  not  always  prevent  the  shortening  of  the  ' 
limb."*     He  declares,  however,  that  '*  Desault  has  cured,  at  the  HOtel  I 
Dieu,  a  vast  number  of  fractures  of  the  os  femoris,  without  the  leask  I 
remaining  deformity."^ 

Dr.  Dorsey,  of  Philadelphia,  who  employed  the  apparatus  of  Desault, 
as  moflified  by  Physick  and  Hutchinson  (Fig.  131),  was  equally  suc- 
cessful* 


Fig,  131. 


pBTi^irit'ii  Bfliht  --Th^  &p]lut  Ih  lat^iiiled  to  roA^b  ta  tbe  AxUlih  bat  tbe  coaiil«T-«xteiiAici>ii  U 
%  peiin^al  bmod.    Pbjtick  eutpkrynd  m  AetHjad,  loug»  iimide  RpllaU 


<»1 


Dr.  Scott,  of  Montreal,  Prof,  of  Clinical  Surgery  in  the  McGill 
College,  and  Physician  to  the  Montreal  General  Hospital,  has  reported 
19  cases  of  fractures  of  the  long  bones,  taken  promiscuously  and 
without  selection,  from  his  hospital  service,  of  which  3  belonged  to 
the  clavicle,  7  to  the  femur,  8  to  tbe  tibia  and  fibula,  and  1  to  the 
condyleii  of  the  humerus.  All  of  which  recovered  without  any  degree 
of  shortening  or  deformity ;  except  the  case  of  fracture  of  the  condyles 
of  the  humerus,  which  resulted  in  death/ 

It  is  never  a  pleasant  duty  to  call  in  question  the  accuracy  of 
another's  statements  as  to  what  he  has  himself  alone  seen  and  expe- 
rienced. The  circumstances  which  would  justify  such  an  expre^ioa 
of  scepticism,  where  the  witnesses,  as  in  this  case,  are  presumed  to  b^j 
iDtelligent  and  honest  men,  must  h^  extraordinary.  Such,  however,  I 
conceive  to  be  the  circumstances  in  this  instance.  It  is  certainly  very 
extraordinary  that  a  few  gentlemen  of  acknowledged  skill,  but  who4*a 
means  and  appliances  are  concealed  from  no  one,  are  able  to  do  whai 
nearly  the  whole  world  besides,  with  the  same  means,  acknowledges' 
itself  unable  to  accomplish.    Sach  is  the  faot^  nevertheless;  and  our 

'  Op.  cit.,  p.  167* 

■  A  Treatise  on  Fraoluroa  uml  LuxftiionSi  ©to.^  bj  P.  J.  Desaalt,  edited  by  X*T» 
Bichat.     Aiiier.  6d.»  p.  251.     1805. 
»  t)p.  clt.,  p.  223. 

*  Klt-tnt^ntft  of  Surgery,  by  John  Syiig  Dorspy,  vol.  i.  p»  163.     PhiladelpMa,  IS  13. 
'  "  Adtdiiical  Cbraoicit»"  of  Moulreai,  vul,  1.  No.  7, 1653. 
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lack  of  faitli  in  their  testimony  is  only  a  necessary  result  of  our  expe- 
rience, and  of  tlie  experience  of  the  vast  majority  of  practical  surgeons, 
as  opposed  to  theirs. 

I  might  properly  enough  dismiss  this  subject  with  no  further  argu- 
ment than  may  be  found  in  the  overwhelming  testimony  of  practical 
surgeons,  that  broken  femurs  do  in  their  experience  rarely  unite  with- 
out more  or  less  shortening;  but  I  cannot  avoid  calling  attention  to 
the  evidence  of  the  falsity  of  the  opposite  opinion,  which  is  furnished 
by  the  testimony  of  the  very  persons  who  themselves  claim  to  hava 
obtained  such  fortunate  results. 

It  is  not,  as  might  have  been  supposed,  one  particular  form  of  dress- 
ing, which,  in  itself  peculiar,  and  more  perfect  than  all  others,  has  fur- 
nished these  results.  On  the  contrary,  the  plans  of  treatment  hava 
been  constantly  unlike,  and  sometimes  quite  opposite.  Thus,  Desauli 
used  a  straight  splint,  with  extension  and  counter-extension,  and  he 
refused  to  adopt  the  flexed  position  recommended  by  Pott,  because 
his  experience,  and  the  experience  of  other  French  surgeons,  had 
taught  him  its  inutility.'  Adopting  the  straight  position,  he  made 
perfect  limbs;  with  the  flexed  position,  he  found  it  impossible  to 
do  so. 

Dorsey  used  the  splint  of  Desault,  as  modified  by  Physick  and 
Hutchinson. 

South,  whose  success  seems  to  have  been  equal  to  that  of  Desault 
or  Dorsey,  adopts  also  the  straight  position ;  but  he  makes  no  perma- 
nent extension,  except  what  may  be  accomplished  through  the  medium 
of  four  long  side  splints  applied  after  '^gentle**  extension  has  been 
made  by  the  assistants. 

Mr.  Amesbury.  on  the  other  hand,  made  perfect  limbs  only  with  his 
own  double  iuclined  plane;  and  speaking  in  general  of  the  various 
plans  hitherto  contrived,  not  excepting  that  invented  by  Desault,  or 
the  method  practised  by  South,  which  had  already  been  recommended 
by  several  surgeons,  he  declares  that  "  they  are  seldom  able  to  prevent 
the  riding  of  the  bone,  and  preserve  the  natural  figure  of  the  limb- 
Indeed,  so  commonly  does  retraction  of  the  limb  occur  under  the  use 
of  the  different  contrivances  usually  employed,  that  I  have  heard  a 
celebrated  lecturer  (now  retired)  in  this  town  publicly  assert  that  he 
never  saw  a  fractured  thigh-bone  that  had  united  without  riding  of 
the  fractured  ends!''*  And  in  his  ''Qinwal  Inferences^  he  uses  the 
following  emphatic  language;  *^The  contrivances  which  are  com- 
monly used  in  the  treatment  of  these  fractures  do  not  sufficiently 
resist  the  operation  of  the  forces  above  menlioned,  but  suffer  their 
influence  to  be  exerted  upon  the  bone,  in  all  cases  more  or  less  inju- 
riously, and  at  the  same  time  often  assist  m  producing  displacement  of 
the  fractured  ends ;  so  that  deformity,  differing  in  kind  and  degree  in 
different  cases,  is  almost  the  constant  result  of  fractures  of  the  femur 
treated  by  these  means.-'^ 

While  Mr.  Gamgce  thus  broadly  contradicts   the  statements  of 


(  Works  of  Desault.     Op.  oit.,  p.  225. 

'  Aiueabary  on  Fractured,  &o.y  voL  i.  p»  310* 


■  Op.  cU.,  vol.  i.  p.  3S4. 
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Uesault,   South,   Dorsey,  and   Amesbury,  he  administers  a  severe 
rebuke  even  upo0  the  illuatrious  Listen :  ^'Pott's  plan,  the  long  splint, 
ilclntyre,  and  their  modifications,  as  a  rule  entail  sensible  deformity, 
wliicli  in  many  cases  is  very  considerable.    It  is  a  significant  fact  that 
though  the  example  established  in  University  College  Hospital  by  the  ^^ 
late  Mr,  Liston,  of  treating  fractures  of  the  thigh  by  long  splint  (Fig.flB 
1S2),  and  of  the  leg  by  the  modified  Mclntyre,  which  are  admittm       ' 
equalp  if  not  superior,  to  other  splints,  was  rigidly  followed  in  that  in- 
stitution, the  patients  admitted  with  broken  thighs  or  legs  were  fre- 
quently discharged  with  manifest  deformity."^ 

With  how  much  force  his  own  remarks  as  to  the  experience  of  the 
University  College  Hospital  will  apply  to  the  starched  bandages  used 
by  himself,  the  reader  will  be  able  to  determine  when  referred  to  the 
opinion  of  Velpeau,  already  quoted,  who  claims  no  result  better  than 
an  average  shortening  of  half  an  inch.  It  is  true^  however,  that  M. 
Telpean  prefers  and  advocates  the  starched  bandage,  but  it  ia  not  true 
that  he  claims  to  be  able  to  prevent  a  shortening  of  the  bone, 

F%,  132. 


Lfflton*^!  method,  recouiEnoudod  bj  Samiid  Cooper,  FergusMon,  Flrrle,  aod  oUiera. 

*'What  other  modes  of  treatment  would  have  given  such  results?" 
This  question,  propounded,  no  doubt  honestly,  by  Mr.  Garagee,  has 
here  its  fair  and  satisfactory  answer.  Almost  any  of  the  various 
modes  named ;  for  if  we  must  receive  his  testimony,  we  are  equally 
bound  to  receive  the  testimony  of  Desaxilt,  South,  Dorsey,  Amesbury, 
and  Scott.  If  we  give  credit  to  Mr.  Gamgee,  so  far  as  to  doubt  the 
statements  of  these  latter  as  to  the  degree  of  success  claimed  by  them, 
by  the  same  rule  we  must  doubt  his  own  statements  also  as  to  the 
degree  of  success  claimed  by  himself.  This  I  say  with  all  sincerity 
and  kindness,  fully  believing  that  these  gentlemen  are  mistaken,  and 
not  that  they  intentionally  misrepresent  the  facts. 

By  a  reference  to  my  "Report  on  Deformities  after  Fractures,"  it 
will  be  seen  that  the  average  shortening  in  fractures  of  the  upper  third 
of  the  femur,  iri  the  cases  examined  by  me,  was  about  four-fifths  of  an 
inch ;  in  the  lower  third  it  was  a  fraction  o\rer  three-quarters,  and  in 
the  middle  third  a  fraction  less  than  tbree-quarters  of  an  inch;  and 
the  average  of  the  whole  number  was  almost  exactly  three-quarters 
of  an  inch  (three-quarters  and  ^\),  The.se  analyses  were  made  upon 
simple  fractures,  and  were  exclusive  of  those  in  which  no  shortening 
at  all  occurred.     An  analysis  which  included  also  those  which  had 


'  Advantftges  of  the  Stftrolied  Appamtna,  by  Joaeph  Sampson  DftiDgee. 
1863,  pp.  54,  55. 
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not  sliorteDed,  reduced  the  average  shorteniog  to  half  an  inch  and 
about  one- tenth. 

An  examination  of  cabinet  specimens  does  not  present  a  result  so 
favorable  even  as  this.  Of  nineteen  fractures  of  the  shaft  of  the  femur 
contained  in  Dr.  Miitter'a  cabinet,  not  one  seems  to  have  been  short- 
ened less  than  one  inch.  Specimen  B  6$,  fracture  of  the  middle 
third,  is  united  with  a  shortening  of  two  inches  and  a  quarter;  and 
Bpecimen  B  130,  imperfectly  united  affcer  a  fracture  through  the  mid- 
dle third,  is  overlapped  three  and  a  half  or  four  inches. 

In  conclusion,  I  wish  to  say  briefly  that,  in  view  of  all  the  testimony 
which  is  now  before  me,  I  am  convinced — 

First.  That  in  the  case  of  an  oblique  fracture  of  the  shaft  of  the 
femur  occurring  in  an  adult^  whose  muscles  are  not  paralyzed,  but 
which  offer  the  ordinary  resistance  to  extension  and  counter-extension, 
and  where  the  ends  of  the  broken  bone  have  once  been  completely 
displaced,  no  means  have  yet  been  devised  by  which  an  overlapping 
and  consequent  shortening  of  the  bone  can  be  prevented. 

Second.  That  in  a  similar  fracture  occuring  in  children  or  in  per- 
sons under  fifteen  or  eighteen  years  of  age,  the  bone  may  sometimes 
be  made  to  unite  with  so  little  shortening  that  it  cannot  be  detected 
by  measurement;  but  whether  in  such  case  there  is  in  fact  no  short- 
ening, since  with  children  especially  it  is  exceedingly  difficult  to 
measure  very  accurately,  I  cannot  say. 

Third,  That  in  transverse  fractures,  or  oblique  and  denticulated, 
occurring  in  adults,  and  in  which  the  broken  fragments  have  become 
completely  displaced,  it  will  generally  be  found  equally  impossible  to 
prevent  shortening;  because  it  will  be  found  generally  im{>o3sible  to 
bring  the  broken  ends  again  into  such  apposition  as  that  they  will  rest 
upon  and  support  each  other. 

Fourth,  That  in  all  fractures,  whether  occurring  in  adults  or  in 
children,  where  the  fragments  have  never  been  completely  or  at  all 
displaced,  constituting  only  a  very  small  proportion  of  the  whole 
number  of  these  fractures,  a  union  without  shortening  may  always  be 
expected. 

Fifth.  That  when,  in  consequence  of  displacement,  an  overlapping 
occurs,  the  average  shortening  in  simple  fractures,  where  the  best 
appliances  and  the  utmost  skill  have  been  employed,  is  about  three- 
quarters  of  an  inch. 

If  we  consider  the  muscles  alone  as  the  cause  of  the  displacement 
in  the  direction  of  the  long  axis  of  the  shaft,  the  shortening  of  the 
limb,  other  things  being  equal,  must  be  proportioned  to  the  number 
and  power  of  the  muscles  which  draw  upwards  the  lower  fragment. 
This  will  vary  in  difterent  portions  of  the  limb,  but  nowhere  will  this 
cause  cease  to  operate,  nor  will  its  variations  essentially  change  the 
prognosis. 

I  have  not  intended  to  say  that  other  causes  do  not  operate  occa- 
sionally in  the  production  of  shorteningp  but  only  that  muscular  con- 
traction is  the  cause  by  %vhich  this  result  is  chiefly  determined,  and 
that  its  power  will  be  ordinarily  the  measure  of  the  shortening. 

Treatment, — All  the  early  surgeons,  so  far  as  we  know,  adopted 
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the  straigbt  position  in  the  treatment  of  fractures  of  this  bone ;  ddiGr 
with  simple  lateral  splints,  or  with  long  splints,  with  or  without  extea- 
sioni  or  with  only  rollers  and  compresses,  or  with  extension  alone. 

Such  was  the  unanimous  opinion  and  practice  of  surgeons  until 
about  the  middle  of  the  last  century,  at  which  time  Pereival  Pott  wrote 
his  remarkable  treatise  on  fractures;  a  work  distinguished  for  the  origi- 
nality  and  boldness  of  its  sentiments,  and  which  was  destined  soon  to 
revolutionize  the  old  notions  as  to  the  treatment  of  fractures,  and  to 
stablish  in  their  stead,  at  least  for  a  time,  what  has  been  cailed,  not 
^inappropriately,  the  "  physiological  doctrine;"  the  peculiarity  of  which 
doctrine  consisted  in  its  assumption  that  the  resistance  of  those  muscles 
which  tend  to  produce  shortening  can  generally  be  sufficiently  over- 
come by  posture,  without  the  aid  of  extension;  and  that  for  this  pur* 
pose,  for  example,  in  the  case  of  a  broken  femur,  it  was  only  necessary 
to  flex  the  leg  upon  the  thigh,  and  the  thigh  upon  the  body,  laying  the 
limb  afterwards  quietly  on  its  outside  upon  the  bed. 

Very  few  surgeons,  even  of  his  own  day,  ever  gave  in  their  full  ad- 
hesion to  the  exclusive  physiological  system  as  taught  and  practised 
by  Pott  himself;  but  multitudes,  especially  among  the  English,  adopted 
in  general  his  views,  only  choosing  to  place  the  patients  upon  their 
backs  rather  than  upon  their  sides,  and  laying  the  limbs  flexed  over  a 
double  inclined  plane.    To  the  support  of  this  system  of  Pott's,  thus 

Fig.  133. 


i 


l>oa1>lt  Inclined  plMi^  employed  in  Klddlesex  HoaplUl,  Loodoiu 

modified,  Sir  Astley  Cooper,  C.  Bell,  John  Bell,  Earle,  White,  Sharp, 
and  Amesbury,  lent  the  influence  of  their  great  names,  and  its  triumphs, 
so  far  as  the  judgment  of  British  surgeons  was  concerned,  soon  became  I 
complete. 


In  France,  and  upon  the  continent  generally,  the  reception  of  this 
fiystem  was  more  slow  and  reluctant;  but  Dupuytren  now  for  onoej 
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taking  ground  with  his  great  rival,  Sir  Astley,  adopted  almost  without 
qualification  these  novel  views.    The  decision  of  Dupuytren  deter- 

Fig.  ?36. 


Amesbnrj's  ipllnt  applied. 

mined  the  opinions  of  a  large  portion  of  the  continental  surgeons; 
and  had  it  not  been  for  the  early  and  decisive  opposition  of  Desault 
and  Bover,  the  great  surgeon  of  St.  Bartholomew  might  have  con- 
tinued fer  a  long  time  to  have  enjoyed  a  triumph  upon  the  continent, 
and  perhaps  throughout  the  world,  equal  to  that  which  had  already 
been  decreed  to  him  in  Great  Britain. 


Fig.  13«. 


Beyer's  splint. 

On  this  side  of  the  Atlantic,  the  practice  of  Pott,  at  least  in  so  far 
as  it  applied  to  the  treatment  of  fractures  of  the  thigh,  never  gained 
a  distinguished  advocate ;  and  but  few  ever  adopted  the  practice  as 
modified  by  White,  Amesbury,  Bell,  A.  Cooper,  &c. 

But  whatever  may  have  been  the  early  success  of  these  doctrines, 
either  here  or  elsewhere,  it  is  certain  that  a  strong  reaction  has  taken 
place,  and  that  gradually,  in  all  parts  of  the  world,  the  opinions  of 
practical  surgeons  have  been  settling  back  into  their  old  channel.  It 
would  be  difficult  to  find  to-day,  in  France,  a  dozen  distinguished  sur- 
geons who  adopt  universally  the  flexed  position  in  the  treatment  of 
fractures  of  the  femur ;  and  in  England  the  reaction  is,  if  possible, 
even  more  complete. 

In  my  tour  of  1844,  during  which  I  visited  very  many  of  the  hos- 
pitals of  Great  Britain  and  upon  the  continent  of  Europe,  I  do  not 
remember  to  have  seen  the  flexed  position  once  employed  in  the  treat- 
ment of  a  broken  thigh ;  and  I  shall  presently  show  that  the  straight 
position  is  at  the  present  moment  very  generally  adopted  by  the  best 
American  surgeons. 

There  have  been,  then,  three  grand  epochs  in  the  history  of  the 
treatment  of  fractures  of  the  thigh. 
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First.  That  in  which  the  straight  position  was  miivepsally  adoptoi 
and  which  reaches  from  the  earliest  periods  to  the  period  of  the  writ- 
ings of  Pott»  or  to  about  the  middle  of  the  last  century. 

Second.  The  epoch  of  the  flexed  position,  whieh,  inaugurated  by 
Pott,  had  already  begun  to  decline  at  the  beginniog  of  the  present 
century,  and  which  may  be  said  to  have  been  completed  within  Iqsa 
than  one  hundred  years  from  the  date  of  its  first  aonounceraent. 

Third.  The  epoch  of  the  renaissance,  or  that  in  which  surgeons,  by 
the  vote  of  an  overwhelming  majority,  have  declared  again  in  fevor 
of  the  straight  position.     This  is  the  epoch  of  our  own  day. 

Although  American  surgeons  have  generally  adopted  the  straigbt 
splint  in  the  treatment  of  fractures  of  the  thigh,  yet  the  form  and 
construction  of  the  splint  have  been  greatly  varied.  The  simple  long 
splint  of  Desault,  and  the  more  complicated  apparatus  of  Boyer  (Fig, 
186),  have  each  their  advocates;  but  it  is  seldom  that  we  meet  with 
these,  or  with  any  of  the  other  forms  of  apparatus  originally  employed 
in  foreign  countries,  without  noticing  that  they  have  been  subjected 
to  considerable  modifications ;  indeed,  most  of  the  straight  splints  as 
well  as  double  inclined  planes  in  use  at  present  among  American  sur- 
geons may  fairly  be  regarded  as  original  inventions. 

Nathan  Smith,  of  New  Haven  ;^  Nathan  R.  Smith,  of  Baltimore  ;*  I 
Nott,  of  Mobile;^  McNaughtoo,  of  Albany;*  and  Valentine  Mott,afj 

Fig.  137. 


R&th&ei  E,  8uiUb'i  Hiipeiidliig  RppbrfttoE,  or  doublfl  t&cUned  pltAa. 

New  York,  are  the  only  American  surgeons  of  distinguished  reputa- 
tion, and  with  whose  practice  I  am  familiar,  who  recommend  exclu>j 
sively  the  double-inclined  plane;  and  perhaps  we  have  a  right  to  infe™ 
from  the  following  paragraphs,  copied  from  a  letter  addressed  to  the 
author  a  few  years  since,  that  the  opinions  of  Dr.  Mott  have  undergone 
some  modification  in  view  of  the  improvements  recently  made  in  the 

»  Amer.  Med.  Rev.,  pnblished  at  Phtladelpliiii,  1825,  voL  ii,  p.  365  ;  aUo  Medical 
and  Surgical  Momoirs  of  Nathan  Smith,  published  at  BaUiniore,  pp.  129-141. 

'  Meil.  and  Sarg.  Mf^moirs,  pp.  143-1(^2.     S<^t}  alno  Gtiddlngs,  BatUmore  Med. 
Burg*  Journ.»  vol.  i.  1833:  and  Sargent'a  Minor  Surgery,  p.  171* 

»  Atner*  Journ,  Med,  Scienceft,  vol.  xjciii.  p.  2L 

*  Trans.  Auier.  Med*  Aosoc.,  vol.  z*  p.  317.     Rep.  on  Dt»for.  after  Frao. 
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construction  of  straight  splints,  and  in  the  means  of  extension  and 
counter-extension. 

Fig.  138. 


J08IAH  C.  NoTT*8  DouBLi  IvcLiirsD  Plavb. 
In  this  Ipparatos  the  limb  is  s«cared  to  the  splint  by  Tertical  pins  and  leather  straps ;  the  npper  sur- 
face of  the  thigh  splint  is  carred  ont  a  little,  to  fit  the  thigh :  the  two  portions  are  articulated  by  a  Joint 
like  that  of  a  carpenter's  rule,  and  this  Joint  may  be  steadied  by  a  horlsontal  bar  nnderneath.    For  the 
rest,  the  drawing  sufficiently  explains  itself. 

"Many  years  since  I  introduced  into  the  New  York  Hospital  Boyer's 
long  splint,  and  continued  to  use  it  there  and  in  private  practice  for  a 
long  time.  I  found,  however,  in  many  cases,  that  I  had  more  or  less 
trouble  at  the  foot  and  groin  from  the  points  of  extension  and  counter- 
extension.  I  then  gradually  laid  it  aside,  and  for  some  years  have 
again  taken  up  the  double  inclined  plane. 

"  From  the  abundance  which  I  have  seen,  I  am  free  to  say  that,  if  I 
had  my  own  femur  broken,  I  would  be  treated  upon  the  double  in- 
clined plane. 

"The  Drs.  Surges,  brothers.  Court  St.,  Brooklyn,  Long  Island,  have 
made  an  improvement  upon  the  extended  principle  (Figs.  141,  142). 
Their  apparatus  is  now  complete,  and  is  in  use  at  the  Bellevue  Hos- 
pital, where  I  advised,  some  time  since,  that  it  should  be  tried.  It  has 
succeeded  admirably  in  two  cases." 

Dr.  Nathan  B.  Smith  has  introduced  another  modification  of  the 
double  inclined  plane  in  what  is  known  as  his  "  anterior  splint,"  and 
which  is  intended  also  as  a  suspending  apparatus.  I  have  seen  it 
employed  lately  a  good  deal  in  the  treatment  of  gunshot  fractures  of 
the  thigh  and  leg  in  our  various  military  hospitals.  It  is  my  opinion, 
however,  that  it  is  more  applicable  to  gunshot  fractures  of  the  leg 
than  to  those  of  the  thigh. 

The  splint,  if  splint  it  can  be  properly  called,  is  simply  a  frame 
oomposed  of  stout  wire  and  covered  with  cloth,  which  being  suspended 
above  the  limb,  allows  the  limb  to  be  suspended  in  turn  to  it  by  rollers; 
the  rollers  paissing  around  both  limb  and  splint  from  the  foot  to  the 
groin.  Wire  of  the  size  of  No.  10  bougie  is  usually  employed.  The 
length  of  the  splint  should  be  suflScient  to  extend  from  above  the 
anterior  superior  spinous  process  of  the  ilium  to  a  point  beyond  the 
27 
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toes,  the  lateral  bars  being  separated  about  three  inches  at  the  top  and 
one-quarter  of  an  inch  less  at  the  lower  extremity. 

Fig.  139. 


N.  R.  &mltb*t  u&torlor  splluL 

In  the  case  of  a  broken  thigh,  the  upper  hook,  to  which  the  cord 
for  suspension  is  to  be  fastened,  ought  to  be  nearly  over  the  seat  of 
fracture,  and  the  lower  took  should  be  placed  a  little  above  the  middle 
of  the  leg. 

Fig.  140, 
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If.  R.  Bmltli'i  Ulterior  iptLiit,  &ppll«d  for  m  frBettire  of  (be  thlfk. 


Dr.  J,  T,  Hod  gen,  of  St.  Lonis,  Mo.,  has  invented  a  similar  i 
suspension  splint,  which  I  much  prefer.  The  bars  of  wire  are" 
traversed  with  a  cotton  sacking,  upon  which  the  limb  is  laid.  He 
does  not,  however,  advocate  its  general  use,  but  he  has  designed  it 
especially  for  gunshot  fractures,* 

On  the  other  hand,  among  the  advocates  of  the  straight  position 
are  found  the  names  of  Phjsick,  Dorsey,  Gibson,  Horner,  J.  Harts- 
home,  H.  H.  Smith,  Neill,  R.  Coates,  H.  Hartahorne,  Norris,  Gross, 

Says  Dr.  Gross :  '*  Many  years  ago,  before  I  had  much  experience  in 
this  class  of  injuries,  I  occasionally  employed  the  flexed  position,  but 
I  soon  found  that  it  was  objectionable,  on  account  of  the  great  difficulty 
in  maintaining  so  accurate  apposition  to  the  ends  of  the  fragments.  Of 
late  years  I  have  confined  myself  entirely  to  the  use  of  the  straight 

1  Hodgen,  Treatise  on  MIL  Sai^.,  by  F.  H.  Hamilton,  1S65,  p.  411. 


FRACTURES  OF  THE  SHAFT  OF  THE  FEMUR. 
Fig.  141- 


411 


BL'K.Jt'a  AITAEATCS. 


Fig.  142. 


*^A.  Thick  mutlreM.  B.  Thin  iii*Uf«w,  C.  Wood*D  platform  upon  whtch  the  tbln  roittraa*  it  laid* 
ThU  |>lalforiia  In  made  In  two  piec«taDd  htiigi«d  touelhar  »o  ■»  lo  foJid  ofion  Utelftot  con  renLenee  of  traaiK 
portfttliiD,  mid  when  \a  os*  In  merHj  hooked  uiion  the  central  platrorm  D.  * 

"  D.  C^atrnl  or  cuihloneil  pUtforoi  flDppc<rlmi  ml  dch«r  end  hj  wooden  ctrlps  marked  B^  whleh  mt 
npoa  F,  a  BoeoDd  pUtforra  of  tame  extent  aa  i>.  Thli  euiiBtittttfii  a  »h«lf  for  the  bed  pan*  whieh  may 
b«  |jitriHlit<«d  b«loir  from  elLh«r  tide. 

**  e7.  tlalr  en«hioii»  Qpoti  which  Ihd  hipt  of  tfat  patient  reat.  ThU  cuBhlon,  as  woll  aa  the  platform  D, 
la  which  n  la  bottoaed,  baa  a  •emlelteular  opening  at  )t«  lower  inargio  for  conrealcnce  of  defecatinii. 

**  if.  A  rectau^lar  wooden  HlldHf  e&aotly  correapondlng  to  fla  felhiw  npoti  the  oppofite  ilde  of  the 
pelrit.  Theie  ilidea  are  io  arraoijed  apon  the  platform  B  Aa,  to  be  feparaled  or  approltlmated  at  will, 
ft&d,  hj  a  thttmb-acrew  whlcb  pauoa  thronfh  a  Aaanre  in  the  borttontal  portion  of  each,  thej  may  be 
fticed  at  th«»  desired  poial  «o  aa  exactly  to  embrace  the  pfllvU  of  any  patient  Tbere  ii  alio  a  flaiure  in 
the  perpepdicnUrportloaof  each  reciangnlar  slide,  aod  a  Bcr«w  poa»h)|$  through  Ihoname.  OoeofthiNie 
t*  to  iwcttrQ  Ibfl  upper  end  of  th«  Iodk  epltnt  J,  aod  the  other  for  the  atlttclimf^nt  of  a  nhort  apllot  /,  opun 
the  Aide  of  the  pelrta  correnpondlng  to  the  UDlnJored  limb.  Both  of  the*o  spLLiit»  are  well  padded  npon 
4»n«  iurfa<y*,  and  may  be  elerated  or  doprested  at  will,  Id  order  to  bring  iheoi  to  the  level  of  the  Itniha, 
and  flxad  at  the  proper  aUltnde  by  the  *crewa  already  meoUoQed.  They  are  ahio  mntoaUy  transferable, 
Ihua  adapting  the  apparatui  to  frmctarea  of  either  thigh. 

*'  88  CriQaler-extendling  pad«.  Tbece  are  att^ebei]  by  leather  atrapi  to  the  upper  anrlice  of  the  pUt- 
fonn  A  about  twelve  Inchea  apart,  Paaalng  under  tbecncblon  O,  and  b^^timlng  wnlt-ronnded  pads,  Ibey 
tr»verae  the  tobero^ltlei  of  the  Uchla^  pai«  between  the  thighit  and  thence  perpendleolarly  to  the  horl- 
■ontiJ  Iron  rod  or  cnxubar  L,  The  eroaahar  L  U  aapported  at  each  end  by  a  perpen  die  alar  bar  exlend- 
log:  opwardf  from  tbe  platform  J}.  Attached  b^  one  extremity  to  the  croaabar  I*  la  a  rod  P»  ranntog 
IMraliel  with  and  situated  directly  above  the  thigh.  The  other  eotl  of  tble  rod  F  U  aapportcd  by  an 
anhed  Iron  bar  A;  extending  npwarda  from  the  outer  tide  of  the  long  tplint  /.  The  red  P  La  deatf  ned  to 
alfurd  tpedal  aupport  to  th«  Injured  limb  whenever  aoch  anpport  i«  di5«tu«d  adviaable.  Two  or  three 
eiripa  of  cotton  cloth,  of  anitable  width,  may  be  paaaed  around  the  limb,  either  Internally  or  externally 
to  the  aplinta  of  eoftptatloii,  and  tied  over  the  aupportlag  rod  F.  SpUnta  of  e0k.plaUo&  are  to  be  applied 
»«eordliif  lo  Ihe  exigeaelea  of  the  eaae. 

*•  M.  Xtx  Inilde  epHnt  covered  t>y  tbe  handAgea,  Q,  The  nrrew  by  which  ejctenalnn  la  effected  In  the 
ardloary  way,  having  at  one  extremltjr  a  awlvel  and  hu^k  tied  to  a  atrip  of  wood  in  the  loop  of  adhoiive 
pketer  beluw  the  foot'* 
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position,  and  I  have  never  had  any  cause  to  regret  it.  In  the  adult,  1 
Bometimes  employ  the  apparatus  of  Desault,  as  modified  by  Phjsitk, 
but  much  more  frequentlj  one  of  my  own  constructioa,  somewhat 
upon  the  principle  of  that  of  Dr.  Neil  I,  described  in  the  Philadelphia 
Medical  Examiner  for  1855»  I  have  used  it  for  nearly  twenty  years, 
and  it  has  generally  answered  the  purpose  most  admirably  in  my 
hands.  It  consists  simply  of  a  box  for  the  thigh  and  leg.  with  a  foot-^ 
piece,  and  two  crutches,  one  fur  the  axilla  and  the  other  for  the  peri-' 
nenm,  to  make  the  requisite  extension  and  counter-extension.  With 
Buch  an  apparatus,  an  oblique  fracture  of  the  thigh  can  be  treated  with 
great  comfort  to  the  patient,  and  with  the  assurance  of  a  good  hmb. 
In  children,  I  have  effected  some  excellent  cures  simply  by  means  of  j 
a  sole- leather  trough,  well  padded  and  provided  with  a  foot-piece* 

Fig,  143. 


V 


~*-^': 
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JOBV  198ilJ.*8  BTRAlofiT  TMiGH-SfLUfT.— Extedilon  uid  eonnter-eittfitiiioti  iziEdfl  wA  th«  ttme  uoBMtnL 

"The  great  objection  to  the  flexed  position  ia  the  difficulty  of  keep- 
ing the  ends  of  the  broken  bone^  in  apposition;  the  upper  one  having 


Fig.  144. 


Fig.  145. 


y 


J 


PcMe  belt,  »nd  perineal  ilmp.     (Tr«m  draw  laga  fur- 
ttiflhod  by  Dr.  L.  M.  SiLrgent,  ^oiitoii^  Hum.) 


Fuoi-filMe  kAd  ceraw 


a  constant  tendency  to  pass  away  from  the  inferior.  Other  objections 
might  be  urged  against  the  flexed  position,  but  this  is  quite  sufficient 
to  induce  me  to  reject  it/** 

rum*.  Am.  Med.  Aasoc*,  vol.  x.;  jilao  SjBtem  of  Sarg.^b^S.  D.  Qroaa,  1869,  p." 
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Dr.  Neill,  of  Philadelphia,  has  contrived  a  very  ingenious  mode  of 
making  both  extension  and  counter-extension  at  the  same  moment  by 


Fig.  146. 


«A 


Lateral  rlew  of  the  apparatus,  withoat  the  belt. 
Fig.  147. 


«^ 


Front  rlew,  with  folded  sheet  laid  across. 
Fig.  148. 


Apparatus  applied. 
Fig.  140. 


Fig.  151. 


Side  rlew  of  apparatus  applied. 
Ffg  150. 


Figs.  IfiO,  151.    Mode  of  making  extension  with  adhesive  plaster. 

means  of  a  twisted  rope  which  is  fastened  by  its  two  ends  respectively 
to  the  perineal  band  above  and  the  extending  bands  below. 
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J,  F,  Flagg's  tliigli  apparatus,  as  used  in  the  Massachusetts  General 
Eospitali  bj  Warren,  Bigelow,  and  others  (Figs.  148  to  156  inclusive). 


Fig.  162. 


Fig.  nz. 


^^r|(D_j^ 


Pedneal  twDd  lociired  with  a  pftdloclc. 

'*The  belt  is  m^^de  of  strong  webbing,  having 

fockets  on  each  side,  to  receive  the  long  splint, 
t  is  also  furnished  with  straps  and  buckles. 
The  perineal  strap  (Fig.  152),  corresponding  to 
the  injured  side,  is  kept  constanlly  buckled, 
while  the  other  may  be  occasioDally  loosened, 
or  left  off,  as  its  purpose  is  only  to  steady  the 
apparatus.  Where  the  straps  pass  under  the 
perineum,  they  are  covered  with  wash-leather. 
Before  applying  the  belt,  a  pillow-case  or  two 
may  be  passed  around  the  waist.  The  padlock 
is  only  to  be  used  in  case  the  patient  persists  in 
unbuckling  the  straps.  The  splints  oeing  ap- 
plied with  also  short  side  splints,  junks,  contain- 
ing bran  or  sand,  &c.,  are  to  be  secured  more 
firmly  to  the  limb  by  bauds  of  webbing  and 
buckles." 

The  two  Warrens,  father  and  son,  of  Boston, 
Kimball,  of  Lowell,  Sanborn,  of  Lowell,  Mass., 
Mussey,  of  Cincinnati,  Ohio,  J,  B.  Flint,  of  Louis- 
ville, Ky.,  Armsby,  of  Albany,*  also  recomraeod 
some  form  of  the  straight  splint.  Says  Dr.  Moa- 
sey:— 

"For  all  fractures  of  the  thigh-bone  I  employ 
the  extended  position  of  the  limb.     There  are  but  few  cases  in  whi 
extending  force  is  not  necessary  to  prevent  the  degree  of  deformity  or 
shortening  which  would  occur  without  it.     Of  thirty  specimens 
fracture  of  the  shaft,  in  my  collection,  only  two  are  transverse.     Il 
fractures  of  the  neck,  especially  with  old  subjects,  I  sometimes  avol 
the  application  of  any  kind  of  apparatus  for  permanent  extension ;  but 
in  all  cases,  whether  of  the  neck  or  shaft,  where  such  extension  is  at- 

■  Trans.  Am.  Med.  Asaoc.,  yoL  z.     Report  on  Deformities  after  Fraotorea. 


SAwttoRn's  Srwiri  a. 
mor  jKhU    crnlcb*     h. 
BCir«w      which      Aj^m     Ib^ 
cratch       <*.     The    croM-h«r 
to  whkh  tb«    <i»d4   or  U« 
■trap  are  (k«4ttn9(L    d^  1%t 
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tempted,  I  have  found  the  straight  position  of  the  Hmb  to  be  the  most 
relkible/' 

And  Dr,  Kimball,  who  employs  generally  Sanborn^s  splint,  usea  the 
following  emphatic  language;— 

"  If  I  should  be  asked  under  what  circumstances  I  would  use  the 
double  inclined  plane  in  case  of  fracture  of  the  femur,  I  would  unhesi- 
tatingly  answer,  never  I  I  have  long  since  abjured  the  double  in- 
clined plane  in  every  form  of  fracture  of  this  bone,  finding  the  straight 
splint  tully  adequate  to  all  purpose:^  for  which  any  apparatus  of  this 
kind  is  required.  In  support  of  this  statement,  I  could  furnish  a 
great  number  of  cases  showing  thiit  the  locality  of  the  fracture,  the 
importance  of  which  is  so  much  dwelt  upon  in  the  books,  constituted 
in  no  case  a  valid  objection  to  its  use.^' 

Extension  io  Sanborn's  apparatus  is  effected  by  means  of  adhesive 
straps,  and  counter-extension  by  a  perineal  band;  but  the  patient 
may  at  any  moment  relieve  the  pressure  in  the  perineum  by  resting 
his  axilla  upon  the  head  of  the  crutch. 

Daniell,  of  Savannah,  Georgia,  recommends  the  straight  position,  the 
limb  being  laid  in  a  kind  of  long  box,  and  the  extension  being  made 
with  a  weight  and  pulley,^  Dugas,  of  Augusta,  Georgia,  employs  the 
pulley  and  w^eight  also,  but  uses  the  long  side  splint  instead  of  the 
box,*     Howe,  of  Boston,  recommended  a  similar  method  in  1824? 

Dr.  Gurdon  C,  Buck,  of  the  New  York  City  Hospital,  uses  the 
pulley,  without  the  long  side  splint  His  perineal  band  is  composed 
of  India-rubber  tubing,  "of  one  inch  calibre,  two  feet  in  length," 
stuffed  with  bran  or  cotton  lampwick,  and  covered  with  canton  flannel, 
which  covering  may  be  renewed  as  often  as  may  be  necessary.  The 
extending  bands  or  adhesive  plasters  terminating  below  the  foot  in 


Qardon  Back's  ftpi^rmtiis. 


an  elastic  rubber  cord.     The  weight  necessary  to  make  suitable  ex- 
tension will  vary  from  five  to  twenty  pounds. 

■  Amer.  Jouni.  M^d.  ScfeBces,  vol.  Iv,  p.  330,  1629. 
•  Southern  Med*  and  Surg*  Joariu,  F*?b.  1854. 
9  Howd,  New  Kug.  Med.  Joaru.,  Juty^  1824. 
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At  Bellevue,  where  we  use  the  pulley  and  weight  a  good  deal,  I 
seldom  employ  the  perineal  band  as  a  means  of  counter-extension,  ex- 
cept in  the  case  of  children,  relying  altogether  upon  the  weight  of  the 
body  for  this  purpose ;  the  foot  of  the  bedstead  being  elevated  always 
about  four  inches.  With  children,  and  especially  with  very  yoang 
children,  this  method  is  insecure;  and  the  long  double  splint,  inclosiag 
both  thighs  (Fig.  170),  is  the  only  apparatus  which  I  have  found 
reliable.  It  is  not  necessary  to  use  the  complicated  screw  described 
in  connection  with  that  apparatus,  as  the  weight  and  pulley  are  equally 
applicable  in  this  form  of  splint  The  perineal  band  is  also,  in  the 
case  of  children,  regarded  by  me  as  indispensable. 

Wm.  E.  Horner,  of  Philadelphia,  employed  a  long  outside  spli; 
(Fig,  165,  a),  extending  into  the  axilla,  and  padded,  so  as  to  avoid  t" 
necessity  of  junks;  with  fenestrae,  for  extending  and  counter-extendi  _ 
bands;  and  also  a  foot-piece;  and  a  short  inside  splint  (6),  made  to 
extend  from  the  perineum  to  the  bottom  of  the  foot.    Across  the  ex- 


Fig.  155. 


W.  S.  Horner^ t  thlgh-tplliiL 


cavated  upper  end  of  this  splint,  a  strip  of  leather  is  stretched 
receive  the  pressure  of  the  perineum,  \vhile  the  perineal  band  is  mad 
to  pass  through  two  firm  leather  loops  on  the  outside  of  the  splint.* 
Dr.  Joseph  E.  Hartshorne,  of  Philadelphia,  rejected  the  perine 
band  altogether,  and  sought  to  make  the  counter^ex tension  by  meao 
of  the  internal  long  splint  alone;  and  for  this  purpose  he  cushione 
the  head  of  the  inside  splint,  as  will  be  seen  in  the  accompanying 
drawing*    The  head  of  the  outside  splint  may  also  be  cushioned,  bat 

Fig.  15S. 


Joseph  EirU3iOinL0'«  tblgli  •pUot 


not  for  the  purpose  of  employing  it  as  a  means  of  couoter-extensioo^j 
The  outside  splint  is  so  adjusted  to  the  foot- piece,  that  it  may  be  H^l 
moved  in  case  of  a  compound  fracture,  without  disturbing  either  th^^ 
extension  or  counter-extension.* 

George  F,  Shrady,  of  New  York,  Act.  Asst.  Surgeon  U,  S.  Army, 


Treatiie  on  Ihe  Pmotbe  of  Surgery,  by  Henry  H.  Smiths 


•  Ibid 


bent  as  in  the  above  drawing  (Fig.  157,  a\  through  which  are  passed 
two  horizontal,  sliding  rods,  the  rods  supporting  two  pieces  of  canvas 
upon  which  the  limb  may  be  suspended.  The  perpendicular  bars  are 
furnished  each  with  a  clamp  and  thumb-screw,  by  means  of  which,  the 
bars  may  be  made  fast  to  the  side  rails  of  an  iron  bedstead,  or,  in  case 
of  necessity,  to  the  sides  of  a  stretcher.  The  clamps  enable  the  sur- 
geon to  suspend  the  limb  at  any  height  from  the  bed,  and  to  give  to 
the  canvas  bottom  any  degree  of  inclination  desirable. 

The  accompanying  drawings  (Fig.  158,  1,  2^  3,  4)  represent  a  very 
simple  and  easily -constructed  apparatus  devised  by  Dr.  Alonzo  Chapin, 

Fig.  168. 


o  o 
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of  MassachusetH  which  has  many  points  of  real  excellence.*  It  will 
serve  at  least  to  instruct  the  reader  how  he  may  furnish  himself  ex- 
temporaneously with  a  complete  apparatus  when  he  is  not  otherwise 
prepared.  The  iron  screw  and  swivel  for  making  extension  can  be 
made  by  any  blacksmith  in  a  few  minutes.    Br.  Chapin  uses  two  of 
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these  screws,  but  one  would  ordiDarily  aDswer  the  purpose  equally 
well.  By  having  the  teuons  in  the  side  splints  instead  of  in  the  foot- 
piece,  the  apparatus  may  he  opened  laterally  and  made  to  fit  the  sides 
of  the  limb  more  or  less  closely. 

There  are  many,  however,  of  our  most  distinguiahed  surgeons,  who 
retain  the  flexed  position  in  certain  fractures,  such  as  an  oblique 
downward  and  forward  fracture,  occurring  just  below  the  trochanter 
minor,  and  a  similar  fracture  just  above  the  condyles,  or  in  certain 
cases  of  fractures  in  children,  or  in  very  old  people,  but  who,  never- 
theless, give  a  decided  preference  to  the  straight  splint  in  those  oblique 
fractures  of  the  shaft  which  constitute  by  far  tlie  greatest  proportioa 
of  all  these  accidents.  Among  these,  I  will  mention  the  names  of 
Post,  of  New  York/  De  Lamater,  of  Cleveland,  Ohio/  Pope,  of  St. 
Louis,  Mo./  Knight,  of  New  Ilaven/  and  Eve,  of  Nashville.  Tenn/ 

Dr.  Pope  has  given  us  his  views  upon  this  subject  very  much  at 
length : — 

*'  In  the  treatment  of  fractares  of  the  femur,  I  employ  neither  the 
straight  nor  the  i3exed  position  exclusively,  but  the  one  or  the  other, 
according  to  the  site  of  fracture.  If  the  fracture  involves  either  the 
upper  (below  the  trochanter  minor)  or  the  lower  third  (above  the  con- 
dyles)  of  the  femur,  I  make  use  of  the  double  inclined  plane  of  Sir 
Charles  Bell.  If,  on  the  other  hand,  the  seat  of  fracture  be  in  the 
middle  third  of  the  thigh,  I  greatly  prefer  the  straight,  long  splint  of 
Mr.  Liston, 

*'  My  reasons  are  briefly  the  following :  In  fractures  below  the  tro- 
chanter minor,  the  upper  fragment  is  tilted  forwards  and  upwards,  by 
the  unrestrained  action  of  the  psoas  muscle,  so  that  no  extension  in 
the  straight  direction  will  avail  to  draw  down  the  upper  in  a  line  with 
the  lower  portion  of  the  lever. 

"  The  same  thing  results  in  fractures  of  the  lower  third,  but  in 
opposite  directions.  Here  the  heel  becomes  the  fixed  point,  and  the 
gastrocneraii  draw  the  lower  fragment  backwards  and  downwards^- 
whilst  the  upper  fragment  projects  in  front.  Rectilinear  extension 
can  no  more  correct  the  malposition  of  the  lower  fragment  in  this  case^ 
than  it  can  in  the  former  that  of  the  upper*  Bat  in  both  (upper  and 
lower  third  fractures),  by  placing  the  limb  over  a  double  inclined 
plane,  these  otherwise  insuperable  deviations  of  the  fragments  are 
prevented,  and  the  whole  bone  is  brought  into  proper  line. 

'*  When,  on  the  contrary,  the  fracture  implicates  the  middle  third 
or  even  the  middle  half  of  the  femur,  I  invariably  employ  the  straight^ 
splint,  which  I  regard  as  by  far  the  simplest,  most  effectual,  and  bestfl 
means  of  treatment ;  and,  indeed,  but  for  the  reasons  assigned,  I  should 
only  be  too  glad  to  use  it  exclusively  in  the  management  of  all  frac- 
tures of  the  thigh, 

'*  My  cabinet  presents  several  specimens  of  broken  femurs  which 
illustrate  the  soundness  of  these  views:  in  which  the  abnormal  direc- 
tion of  the  fragmeuts  alluded  to  as  occurring  in  fractures  of  the  u^ 
and  lower  thirds,  is  very  marked;  the  deformities  having  resuli 


I 


^  Trans.  Amer.  Ued.  Assoc.,  toI.  x.  ;  Rep*  on  Dtff.,  ota. 


FRACTURES  OF  THE  SHAFT  OF  THE  FEMUR, 


419 


from  treatment  io  the  straight  po.sidon.  So  far  as  function  and  sym- 
metry are  concerned,  the  lower  aeformity  is  altogether  the  most  serious. 
The  unseemly  projection  above  the  ktiee,  the  nanatural  exposure  in 
front  of  the  articular  surfaces  of  the  condyles,  which  are  not  set  blixffly 
on  those  of  the  tibia,  together  with  the  altered  site  of  the  patella,  and 
the  diminished  power  of  the  quadriceps  muscle,  both  weaken  and 
deform  the  joint 

"  With  regard  to  the  management  of  fractures  below  the  trochanter 
minor,  or  at  other  points  of  the  femur,  by  means  of  the  double  in- 
clined plane,  I  am  well  aware  of  the  difEculty  of  properly  confining 
the  pelvis,  but  this  objection  I  am  far  from  considering  as  insuperable. 
So,  too,  the  outward  tendency  of  the  upper  fragment,  caused  by  the 
gluteus,  may  be  humored  by  carrying  the  limb  off  at  an  oblique  angle 
to  the  axis  of  the  body. 

"It  13,  perhaps,  needless  to  add,  that  in  fractures  of  the  condyles,  of 
the  inter-trochanteric  portion,  as  well  as  of  the  neck  of  the  femur  (when 
osseous  union  is  attempted),  whether  within  or  without  the  capsule,  I 
likewise  give  preference  to  the  straight  position." 

The  practice  of  Dr.  Pancoast,  of  Philadelphia,  is  peculiar^  and  will 
be  best  described  by  himself: — 

*'I  treat  all  thighs,  fractured  in  their  middle  part,  by  the  long  splint, 
send  in  the  straight  position.  In  fractures  occurring  at  either  end  of 
the  bone,  I  resort  at  first  to  the  angular  splint  and  the  flexed  position, 
and  thus  place  the  muscles  more  at  rest;  in  which  position,  also,  there 
is  less  tendency  to  angular  displacemeot  and  shortening.  After  the 
lapse  of  a  few  days,  when  the  disturbed  muscles  have  lost  their  ten- 
dency to  spasm,  and  the  hardened  cellular  tissue  about  the  fracture 
has  formed  a  sort  of  bond  between  the  ends  of  the  broken  bone,  I 
gently  bring  the  Hmb  down  to  the  straight  position,  and  apply  the 
long  splint"* 

The  practice  of  treating  fractures  of  the  thigh,  as  well  as  all  other 
fractures  of  the  long  bones,  with  the  roller  alone,  and  without  either 
lateral  splints  or  extending  apparatus,  first  suggested  by  Radley,  has 
found  in  this  country  but  one  distinguished  advocate,  Dr.  Dudley,  of 
Lexington,  Ky,'  Nor,  with  all  ray  respect  for  that  venerable  and 
truly  great  surgeon,  can  I  persuade  myself  that  the  practice  is  able  to 
accomplish,  in  a  majority  of  cases,  the  indications  proposed,  nor  indeed 
that  it  is,  at  least  in  the  hands  of  inexperienced  surgeons,  wholly  safe. 
Dn  D.,  of  Aberdeen,  Miss,,  has  reported  to  me  one  example  in  which, 
after  the  application  of  this  bandage,  by  a  pupil  of  Dr.  Dudley^  to  a 
negro  slave,  who  had  a  fracture  of  the  femur,  death  of  the  limb  ensued, 
and  amputation  became  necessary.  The  negro  was  sixteen  years  old, 
and  healthy ;  the  fracture  was  caused  by  the  fall  of  a  tree  or  of  a 
branch,  and  was  simple.  The  bandage  was  applied  from  the  toes  up- 
wards to  the  groin,  and  was  not  opened  for  several  days,  at  which  time 
the  whole  limb  was  found  to  be  in  a  state  of  dry  gangrene,  with  the 

'  Trntis.  Amer.  Uetl.  Assoc,  vol.  x.     Rep,  on  Def.»  etc. 
I         •  Aroer.  Journ.  of  the  Med.  ScL,  vol.  xiac.  p.  270;   TraiasjrlTJUiia  Journ&l,  April, 
I     1836  *f  Boston  Mi^d.  and  Surg.  Joum,,  vol.  xxxiv.  p.  35. 
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exception  of  the  upper  twothirds  of  the  thigh,  which  was  swollen 
enormously,  and  partially  gangrenous  as  high  np  as  the  groin. 

Dr,  D.  says :  "  Having  heard  the  history  of  the  case  carefully  gtated, 
observing  the  leg  and  the  lower  part  of  the  thigh  to  be  in  a  stale  of 
dry  gangrene,  and  seeing  the  marks  of  the  bandage  visibly  impressed 
on  the  surface,  my  opinion  was  made  up  at  the  time  that  the  gaDgreno 
had  resulted  from  pressure  of  the  bandage.  The  femoral  artery  at  l^ 
groin  was  in  a  sound  and  natural  state,  and,  if  I  mistake  not,  after  tl 
limb  was  removed,  it  was  traced  to  the  point  of  obliteration  wh^ 
the  gangrene  commenced,  and  where  the  impression  of  the  band; 
was  observed;  thus  far,  I  think*  it  was  of  natural  size  and  calibi 
Hence  the  conclutnioo  is  inevitable,  that  the  death  of  the  limb 
from  the  pressure  of  the  bandage,  and  not  of  one  of  the  fra^ 

*'It  was  a  curious  specimen  of  dry  mortification,  and  I  regret  that  I 
did  not  use  the  means  of  preserving  it.     I  was  then  engaged  in  a  ve 
laborious  practice,  thirty  miiea  from  home,  on  horseback,  and 
quently  could  not  conveniently  spare  the  time  to  attend  to  it  as 
object  of  surgical  curiosity.     Dr.  H.  and  myself  cut  into  the  leg 
various  places  in  order  to  examine  the  muscles,  arteries,  nerves,  eta, 
but  found  the  integuments  so  bard  that  it  was  really  difficult  to  pei 
trate  them  with  a  knife;  the  resistance  to  the  knife  was  more  li 
that  of  dry  hickory  wood  than  anything  else,"* 

In  relation  to  other  plans  of  treatment,  I  shall  content  myself 
declaring  my  belief  that  the  starched  bandage  of  Seutin,  Velpeai 
Gamgee,  and  others,  cannot  be  regarded  as  a  safe  or  eftectual  ap^ 
tus;   and  that  extension  alone,  without  either  side  splints  or  loil 
splints,  which  I  have  seen  practised  by  Jobert,  of  Paris,  and  oth 
French  surgeons  occasionally,  is  inefficient.    Nor  can  I  look  any  more 
favorably  upon  the  ingenious  plan  devised  and  practised  by  my 
lented  countryman.  Dr.  Swinburne,  of  Albany,  N.  Y.,  and  by  wh 
he  also  proposes  to  dispense  with  lateral  splints  altogether.'     My 
marks  hereafter  will  therefore  be  confined  tt>  a  more  full  declarati 
of  the  principles  involved  in,  and  the  proper  mode  of  using  the  loi 
splint. 

Without  limiting  ourselves  to  the  consideration  of  any  one  of  tl 
special  forms  of  apparatus,  we  may  say  that  the  following  ought  to 
regarded  as  essential  elements  in  the  construction  of  the  long  strai 
splint  (Fig.  165):  Length,  sufficient  to  extend  at  least  several  inches 
above  the  ala  of  the  pelvis,  and  the  same  distance  below  the  fool 
such  thickness  as  that  it  shall  be  firm  and  unyielding;  width,  su 
cient  to  make  it  serve  as  one  of  the  lateral  splints,  since  over  all  lh# 
more  properly  called  lateral  splints  it  possesses  this  advantage,  that  it 
can  never  become  displaced  downwards  or  upwards;  its  width  ought 
seldom  to  be  less  than  three  and  a  half  inches,  nor  should  its  widf 
diminish  as  it  descends  toward  the  foot,  as,  in  consequence  of  tl 
construction,  the  roller,  which  is  intended  to  secure  the  limb  to 
splint,  has  a  constant  tendency  to  slide  in  the  same  direction. 


^  For  a  more  complete  aocoQBt  of  this  {tit«resting  oase,  see  Baffalo  Med.  Journal, 
vol.  xlT.  p   193,  S*>pt.  l8i5S. 
*  Swinburne,  Amer*  M«d.  Timea,  voL  ii.  p,  13-4,  Feb.  18dl ;  also  p.  143. 
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A  foot-piece  or  transverse  block,  to  wluch  the  foot  may  be  attached 
for  the  purpose  of  making  extension  as  nearly  as  possible  in  the  axis 
of  the  litnb.  If  this  foot-piece  is  movable,  it  will  serve  only  the  single 
purpose  above  mentionech  and  no  rule  need  govern  its  width »  But  in 
this  case  there  must  be  another  block  attached  to  the  bottom  of  the 
long  splint,  at  a  right  angle  with  the  shaft,  and  of  the  same  width  as 
the  splint ;  the  object  of  which  will  be  to  support  and  steady  the  .side 
splint,  and  to  prevent  its  rolling  inwards  or  outwards.  Where  this 
is  neglected,  frequent  disturbance  of  the  broken  fragments,  and  a 
deformity  from  inclination  of  the  foot  outwards  or  inwards,  are  apt  to 
ensue.  If  the  foot-piece  is  not  movable,  then  it  may  be  of  the  same 
width  as  the  side  splint,  and  serve  both  to  steady  the  side  splint,  and 
as  a  means  of  extension.  The  length  of  the  footpiece  ought  not  to 
be  such  as  to  interfere  with  a  long  inner  splint,  in  case  its  use  should 
he  deemed  advisable.  With  two  fenestree  placed  at  the  upper  part  of 
the  splint,  for  the  reception  of  the  counter-extending  band,  the  long 
outsiJe  splint  is  now  complete. 

These  are,  so  to  speak,  its  simple  elements,  and  compose  the  splint 
in  its  rudest  form»  without  which  no  splint  can  he  perfect,  yet  upou 
which  many  real  improvements  may  be  based.  Thus,  it  must  be 
regarded  as  an  improvement  to  have  the  splint  so  constructed  as  that 
it  may  be  readily  lengthened  or  made  shorter,  to  accommodate  itself 
to  the  size  of  the  patient;  or  that  the  foot-piece  should  be  furnished 
w*ith  a  screw,  for  the  purp>ose  of  making  the  extension  more  uniformly; 
or  that  the  same  mode  of  operating  should  apply  also  to  the  counter- 
extension. 

The  adhesive  plaster  bands  are,  beyond  all  comparison,  the  best 
means  of  making  permanent  extension  which  are  at  present  known  to 
surgeons.  Hitherto,  one  of  the  most  serious  difficulties  in  the  way  of 
extension,  and  the  objection  which  has  been  most  eftectively  urged 
against  its  adoption,  has  been  tbe  excoriations,  ulcerations,  and  even 
sloughing,  which  so  often  occurred  from  the  use  of  the  various  ex- 
tending hands  about  the  ankle.  This,  together  with  the  injuries  oc- 
casionally inflicted  by  the  perineal  band,  has  been  regarded  by  other 
surgeons  than  Dr.  Mott,  whose  opinion  we  have  already  quoted,  as  a 
sufficient  reason  for  preferring  the  flexed  position.  But  no  one  who 
has  employed  the  adhesive  plaster  extending  bands  will  doubt  that, 
so  far  as  injuries  to  the  foot  and  ankle  are  concerned,  this  objection  is 
now  entirely  disposed  of.  It  is  adopted  in  many,  perhaps  most,  of  the 
American  hospitals;  and  while  the  hands  can  generally  be  made  to 
retain  their  places  against  an  extension  of  twenty  pounds  or  more,  it 
is  very  seldom,  indeed,  that  they  occasion  any  inconvenience.  I  re* 
gard  this  simple  invention,  therefore,  as  one  of  tbe  most  important 
improvements  in  the  treatment  of  fractures  of  the  thigh,  and  it  is  not 
surprising  that  several  claimants  have  appeared  for  the  original  sug- 
gestion. By  Dr.  Brinton  it  has  been  claimed  fur  Dr.  Ellerslie  Wal- 
lace, of  Philadelphia ;'  by  Dr.  Sargent  for  Dr.  Gross,  of  the  same  city;' 

*  Note  to  llrsi  Amenoan  edUion  of  EHohsan^a  Surgery,  p  212. 

*  Note  to  3d  Ami^rican  editioD  of  MiUer*8  Practio«  of  Surgerj,  p*  653.  8^  also 
H,  Y.  Mdd.  Gaz.^  Tol  iv.  p.  87. 


422 


FRACTURES    OF    THE    FEMUR. 


5190      I 

ia 

u 

ids 
Ml 


and  by  others  for  Dn  Swift,  of  Easton,  Pa,;^  but,  however  this  may 
be,  to  Dn  Josiah  Crosby,  of  New  Hampshire,  is  certainly  due  the 
credit  of  having  brought  it  into  notice.' 

The  mode  of  using  adhesive  plaster  for  extension  is  briefly  as  fol- 
lows:— 

A  single  band,  long  enough  to  extend  from  a  point  just  below 
knee  to  twelve  or  sixteen  inches  beyond  the  foot,  and  about  th 
inches  wide,  is  to  be  applied  along  each  side  of  the  leg.     Instead 
one  band  on  each  side^  two  may  be  employed ;  which  shall  traverse 
each  other  somewhat  obliquely,  so  that  one  band  shall  fall  a  little  ia 
front  of  the  malleolus  and  one  a  little  behind.     Having  wrapped  the 
whole  circumference  of  the  ankle,  including  the  malleoli  and  heel, 
a  heavy  pledget  of  cotton,  laid  underneath  the  adhesive  bands,  a  roll 
is  now  to  be  applied  from  the  toes  upwards  as  far  as  the  knee,  a 
secured  with  a  little  flour  paste  or  starch.     Each  band  should  no^ 
be  brought  down  below  the  bottom  of  the  foot,  and  folded  over  a 
piece  of  board,  the  purpose  of  which  board  is  to  keep  the  bands 
asunder,  so  that  they  shall  not  press  upon  the  malleoli.    For  an  adu! 
the  board  may  be  three  inches  long  by  two  and  a  quarter  or  two  ai 
a  half  inches  wide,  and  three-eighths  of  an  inch  in  thickness,  perft 
rated  in  the  centre  for  the  passage  of  a  stout  cord.     The  cord  beii  _ 
finally  made  fast  to  the  foot-piece,  the  movable  block,  or  to  the  weighty 
in  case  the  latter  is  employed. 

The  attempt  to  use  the  adhesive  plaster  also  as  a  perineal  band,  for 
the  purpose  of  making  counter-extension,  does  not  seem  to  have  been 
equally  successful,  unless  I  except  the  experience  of  that  very  excellent 
surgeQu^  Dr,  David  Gilbert,  of  Philadelphia,  and  of  one  or  two  other 
gentlemen  mentioned  by  hira^  whose  practice  I  will  presently  describe 
more  particularly.  For  my  own  part,  I  never  could  succeed  to  any 
purpose  with  these  bands  in  the  perineum,  or  at  least  no  better  than 
with  the  ordinary  perineal  bands ;  and  I  very  much  fear  that,  notwiih- 
standing  the  ingenious  contrivances  of  my  friend  Dr.  Gilbert,  we  have 
still  to  incur  the  risk  of  ulcerations,  &c.,  from  this  portion  of  our 
dressings ;  fortunately,  however,  the  j>erineal  band  never  comple 
ligates  the  limb,  and  it  has  rarely,  therefore,  been  found  so  mischievai 
as  the  ordinary  extending  bands  at  the  ankle.*  In  the  fracture  appa 
ratus  lately  invented  by  the  Burgeses,  the  peculiar  mode  of  action  of 
the  perineal  band,  avoiding,  as  it  does,  pressure  upon  the  front  of  the 
groin,  diminishes  still  further  this  danger;  and  in  the  construction  of 
my  own  splint,  I  have  long  had  regard  to  the  importance  of  this 
principle  by  attaching  the  anterior  portion  of  the  perineal  band  to  an 
upright  crutch-head,  wbich  is  made  to  rise  more  or  less  from  the  toj 
of  the  splint,  according  to  the  size  or  obesity  of  the  patientv 
Burges'  and  Leote^s  apparatus  this  principle  is,  however,  most  fu 
recognized,  and  the  indication  is  most  completely  accomplished 

^  North  Amtjr.  Me'l.-Cbir.  Rer,,  vol.  iv.  p.  684. 

«  Bee  WIS©  reported  in  N.  H.  Joiira,  of  Med.,  for  1851  ;  also  N.  Y.  Jornn.  of  H« 
▼oL  vL  2d  Stfrieii,  p.  137.     See,  also,  Traus.  Anier.  Med,  Abaoc,,  vol.  lil.  p.  3S2, 

*  For  caisefl  of  sloughiBg,  &o,,  from  p«nn©al  baud,  see  N.  Y.  Joum.  of  Med.^  foI.  i 
2d  ser.,  p*  2U1,  March,  1856  [  also  same  jotirnal,  Jau.  1840,  p.  239. 
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Dr,  John  H.  Packard,  of  Philadelphia,  calls  attentioo  to  the  value 
of  India-rubber  as  a  rneatis  of  pennanent  extension,  to  be  employed 
in  conDection  with  the  adhesive  straps.  Dr.  Buck  recommends  the 
same.^ 

Dr.  Gilbert,  as  I  have  already  stated,  believes  also  that  the  adhesive 
plaster  may  be  employed  as  successfully  in  making  couuter-extensioa 
as  in  extension.  He  published  his  first  case  of  treatment  by  this 
method  in  the  American  Journal  of  the  Medical  Sciences  for  1851,  and 
since  then  he  has  used  it  in  every  case  of  fracture,  not  only  of  the 
thigh,  but  of  the  leg,  as  he  affirms,  with  the  happiest  results.  Drs. 
Kerr,  Kenderdine,  and  Hunt,  of  Pennsylvania,  who  have  also  adopted 
Dr.  Gilbert's  method,  speak  of  it  in  terms  of  commendation.  In  the 
first  of  the  accompanying  wood-cuts  (Fig.  159)  nothing  is  intended  to 

Fig.  109. 


w 


B.  {5rLiiSRr*s  Koni  Ctw  UAsma  CoPMTBa-EmjrBioF,  ijm  ExTSirBTOir. 

I.  ADt«rlor  Kod  post<»rlor  eoQiitor-«xt«iidliig  ttdUetflve  baadH^  two  %nd  &  luktrtncbe*  wide,  oroaslDf  e&eh 

otb«r  befara  lli«j  p«i«  through  ibe  morllae  htilea.    2.  Tbfi  i&m«  eronUug  at  th«  upp«r  part  of  thigh  aodl 

pwrlneuju.    3  HoiiKontal  pelvic  buod,  which  id«j  be  thr<»«  Inohet  wld«>    4.  EzLeudlJif  baud*,  ramiTliig 

■Inp  of  tooToiqaet  In  tha  hollow  of  the  fooL     A.  TonnaLqaet, 

Fig,  160, 


("it" 


dlLSBlT'ft  APPAHi^TCa  AFFLIB1>  IJT  A  CAAI  OV  FKAOTirRI  OP  BOTB  TntaHJ. 

1,  1.  Anterior  adh««tT«  co  tin  ter-ex  tea  ding  ilrlp»-  2.  DIalal  oxtr^mUy  of  posterior  adbeilra  niHip  of 
left  Kide,  3.  Adhenlre  atrip  sarrouDdlng  p-clrls^  blading  thci  antArior  and  posterior  strlpa  to  pelvU,  4. 
XiLiier  extremltj  of  the  extending  adhesive  atrip,  forming  ttlrrnp  nnder  the  foot,  to  r«c«iiTe  the  strap  of 
the  toarniqnet.    6*  Cicatrix  of  left  thigh.     7,  7.  PetU'a  tour&iqact,  by  which  the  power  waja  applied. 

be  shown  but  the  long  splint  and  the  adhesive  straps  employed  in 
extension  and  counter-extension.  It  will  be  seen  also  that  Dr.  Gilbert 
employs  the  ordinary  tourniquet  of  Petit  for  the  purpose  of  making 
the  extension.    The  "pelvic  band*'  is  a  broad  strip  of  adhesive  plaster, 


1  Packftr<1,  Amt»r>  Journ.  Med.  Sc!.,  July,  1862. 
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find  serves  to  bind  down  the  perineal  bands  more  closely  to  the  skin. 
It"  necessary,  additional  strips  of  adhesive  plaster  may  be  applied,  and 
in  order  to  increase  their  strength  they  may  be  doubled,' 

H.  L,  Hodge,  of  Philadelphia,  adopting  the  same  measures  of  count 
extension,  namely,  the  adhesive  straps,  has  modified  the  idea  of  ^ 
bert  by  securing  the  strips  of  plaster  to  the  sides  of  the  body  iust 
of  the  perineum,  and  attaching  them  to  an  iron  rod  which  is  made  1 
project  from  the  top  of  the  splint  beyond  the  shoulder.* 

Fig.  leL 


M 


R,  L  Eodf«^«  method  of  rauuter-oztoititloaL  In  fr&ettire  of  the  r«mar, 

Lente^  of  Cold  Spring,  N,  Y.,  has  also  occupied  himself  with  the 
invention  of  an  apparatus  by  which  he  hopes,  in  some  measure  at 
least,  to  obviate  the  usual  inconveniences  of  the  perineal  band.  The 
apparatus  described  by  him  possesses  also  many  other  peculiarities, 
and  such  as  demand  for  it  esi>ecial  attention.  I  shall,  therefore,  per- 
mit him  to  explain  to  the  reader  its  several  parts  in  his  own  language. 
Speaking  of  the  diflerent  forms  of  the  straight  splint,  he  remarks: — 

*'  The  pressure  of  the  counter-extending  band  upon  the  groin  has 
always  been  the  stombling-block  of  this  apparatus.     Desault  saw  the 
advantage  of  making  the  tuberosity  of  the  ischium  ih^  point  cTapj 
but  failed,  as  we  have  seen,  in  his  attempt  to  do  so;  and  various  si 
geons  have  since  contrived   as  many  different  plans  for  effectua! 
carrying  out  his  idea,  but  without  complete  success.     No  one,  ho" 
ever,  has  approached  this  nearer  than  the  Burgeses.    However,  the  (mi 
seems  to  be  that  neither  the  groin  nor  the  tuberosity  is  fitted  to  bear 
alone  the  pressure  of  the  counter-extension  in  cases  of  considerable     \ 
shortening,  and  therefore  of  great  tension  in  the  application  of  the 
extending  power.  ^i 

"It  is  therefore  my  object,  in  the  further  modification  of  the  Na^M 
York   Hospital   apparatus,  to  distribute  the  pressure  on    these  tn^^ 
points;  and  further,  in  order  to  render  the  pressure  on  the  groin  safer 
and   more  comfortable,  and   also  to  remove  all   pressure   from   the 
muscles,  vessels,  nerves,  &c,,  of  the  thigh  in  front,  I  propose  to  add  an     ! 
iron  brace  (A,  Fig.  162),  extending,  in  a  curved  form,  from  the  upper 


1  mUjert,  Amer,  Joura*  M«<i.  Sci.,  April,  1859,  pp.  410-424, 
*  Hodge,  Amer,  Jt>uiii.  Med.  Sci.,  April,  18(jO, 


FRACTUUES  OF  THE  SHAFT  OF  THE  FEMUR. 


425 


end  of  the  external  splint  directly  across  the  body  to  the  median  line, 
and  cushioned  on  its  inner  snrfece  as  represented  in  the  engraving. 
Sliding  on  this,  and  furnished  with  a  binding  screw  to  fix  it  at  any 
required  point,  is  a  plate,  P,  to  the  lower  part  of  which  is  attached  a 
buckle  for  securing  the  anterior  extremity  of  the  perineal  band.  By 
this  arrangement,  I  am  enabled  to  make  the  direction  of  the  counter- 
extending  force  of  this  portion  of  the  band  correspond  to  the  axis  of 
the  limb,  instead  of  oblique;  and,  furthermore,  it  allows  me  to  dis- 
pense  with  all  that  portion  of  the  outer  splint  between  the  crest  of  the 
ilium  and  the  axilla;  thus  reducing  it  to  the  original  length  of  De- 
sault,  obviating  the  constriction  of  the  chest  by  the  body-bnnd,  and 
producing  a  less  irksome  confinement  of  the  upper  part  of  the  body. 
In  lieu  of  the  body-band,  there  is  a  pelyic  strap  extending  from  the 
end  of  the  iron  brace,  to  the  movable  plate  of  which  it  is  secured  by 
buckles,  around  the  baek  to  the  top  of  the  splint,  thus  binding  the 
apparatus  firmly  to  the  pelvis,  if  found  necessary.  It  should  be  men- 
tioned that  the  brace  is  so  attached  to  the  splint,  through  the  ingenuity 
of  Mr.  Tiemann,  surgical  instrument  maker,  of  New  York,  as  to  allow 
of  its  being  shifted  to  either  svde,  according  as  the  fracture  is  on  the 
right  or  lell,  or  of  being  removed  for  packing.  lie  has  also  made  the 
long  splint  in  two  portions  sliding  on  each  other,  so  as  to  shorten  or 
lengthen  it  according  to  the  size  of  the  patient,  and  to  facilitate  ita 
package  and  transportation.  De^;ault  attached  the  posterior  as  well  as 
the  anterior  extremity  of  the  perineal  band  to  the  long  splint;  but  it 
will  be  found  that,  by  so  doing,  he  does  not  grasp  with  it,  as  he  in- 
tended, the  tuberosity ;  on  the  contrary,  when  extension  is  applied,  it 
slips  under  it  or  above  it,  and  is  thus  almost  totally  ineffectual  in 
relieving  the  groin.  To  be  effective,  it  should  be  attached  to  the 
splint  at  a  point  considerably  lower  down ;  and  it  is  necessary  that 
the  medium  of  attachment  should  be  movable,  in  order  that,  when 


Fig.  162. 


the  upper  end  of  the  splint  is  placed  opposite  the  christa  ilii,  it  may  be 
shifted,  if  necessary,  a  trifle  upwards  or  downwards,  that  the  band  may 
exactly  grasp  the  tuberosity.  I  therefore  provide  a  button  (B,  Fig.  162), 
secured  by  a  thumb-screw,  and  several  holes  at  different  contiguous 
points  in  the  splint,  to  w^hich  it  may  be  shifted  with  facility.  The 
posterior  end  of  the  perineal  band  is  either  passed  under  the  outer 
splint  and  buttoned,  as  showTi  at  B,  Fig.  162,  or  carried  between  the 
28 
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cusbion  and  gplint^  over  tbe  top  of  tte  latter  to  the  button,  as  iodi- 
cuted  at  E,  Fig,  163.     The  latter  arrangement  is  applicable  especially 
to  fat  and  muscular  subjects,  particularly  females,  who  have  an  abun- 
dance of  fat  and  other  tissues  covering  tbe  tuberosity,  which  might 
allow  the  band  to  slip  by  the  bone  unless  attached  in  this  manner.    I 
propose,  alao^  to  attach  both   the  extending  and   counter- extending 
bands  to  the  apparatus  through  the  medium  of  elastics.     Upon  sug- 
gesting this  to  Mr  Tiemann,  I  found  that  some  one  had  anticipated] 
me  with  regard  to  the  extending  band;  and  Mr.  T,  baa  arranged  al 
strong  spiral  spring  in  the  ferule  of  the  screw,  which  supplies  thgl 
place  of  the  elastic  at  that  point     It  is  absolutely  necessary  that  the 
elastics  attached  to  the  perineal  band,  which  may  be  of  India-rubber^ 
sbould  be  very  short,  an  inch  or  so,  and  very  strong;  otherwise  thej 
will  give  too  much  to  the  exteadiog  force,  and  had  better  be  dispens 

Fig.  163. 


^: 


\ 


with  entirely.  These  elastics  are  intended  to  fulfil  two  indications : ' 
first,  to  render  the  pressure  more  tolerable  to  the  patient,  as  elastics 
always  do;  secondly,  to  keep  up  an  equable  and  uninterrupted  trac- 
tion on  the  muscles  of  the  thigh,  thus  tending  still  further  to  diminish 
the  shortening,  and  to  counteract  the  effect  of  any  stretching  or  yield- 
ing in  any  part  of  the  apparatus.  Iq  order  to  render  tlie  pressure  ot 
the  perineal  band  still  less  unpleasant,  and  less  likely  to  cause  excori* 
atioo  of  the  groin,  it  might  be  of  service  to  apply  several  coatings  of^ 
a  mixture  of  collodion  25  parts,  castor  oil  1  part,  which  has  been 
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found  to  form  in  other  parts  of  the  body,  and  might  form  here,  a 
smooth  and  enduring  cuticle. 

"My  remaining  modification  of  the  splint  is  a  foot-piece  (D,  Fig. 
162),  attached  by  a  slide  and  thumb-screw  to  the  mortise  in  the 
external  splint,  and  capable  of  removal  at  pleasure.  *  *  *  In 
Fig.  163  tnis  arrangement  is  dispensed  with,  and  its  place  supplied 
by  a  foot-piece  (C),  which  also  obviates  the  necessity  for  the  block  for 
preserving  the  parallelism  of  the  adhesive  bands,  since  these  bands 
pass  from  the  leg,  on  either  side,  around  this  piece,  binding  firmly  to 
the  sole  of  the  foot.  The  cords  connecting  it  with  the  screw  are  so 
arranged  as  to  draw  uniformly  on  this,  so  as  not  to  tilt  it  against  the 
*  ball'  of  the  foot.  By  resting  below  the  heel  on  the  mattress,  it  serves 
to  support  the  weight  of  the  clothes,  and  also  prevents  eversion  of  the 
foot.  This  contrivance  is  in  imitation  of  Boyer's,  and  may,  by  some 
surgeons,  be  preferred ;  although  it  is,  in  my  opinion,  not  so  efficient 
as  the  foot-piece  (D,  Fig.  162).  (F)  is  a  wedge-shaped  cushion,  very 
useful  in  maintaining  the  whole  apparatus  in  a  level  position,  and 
taking  off  the  pressure  from  the  heel  and  tendo-Achillis.  An  inside 
splint,  extending  from  the  perineum  to  the  inner  malleolus,  and  a  gut- 
tered splint  for  the  upper  and  lower  surfaces  of  the  thigh  respectively, 
with  suitable  cushions  for  the  splints,  complete  this  apparatus." 

Following  the  suggestion  made  by  Dr.  Neil,'  who  uses  for  this  pur- 
pose a  Spanish  windlass,  I  have  had  the  foot-block  of  my  own  splint 
(Fig.  164)  so  constructed  as  that  counter-extension  may  be  made  at  the 
same  moment  with  the  extension.  The  principle  is  the  same  as  that 
employed  in  the  ancient  "glossocomon,"  described  by  most  of  the  early 
surgical  writers.  The  advantages  of  this  method  are  that  the  counter- 
extension,  as  well  as  the  extension,  can  be  made  slowly,  steadily,  and 
firmly  ;  the  patient  cannot,  if  disposed  to  interfere  with  the  dressings, 
loosen  or  disturb  them ;  the  limb  is  acted  upon  equally  in  each  direc- 
tion, and  the  rollers  which  secure  the  limb  to  the  splint  do  not  be- 
come drawn  obliquely  and  disarranged  by  the  daily  attempts  to 
increase  or  continue  the  extension.  The  only  danger  is,  that,  in  the 
hands  of  inexperienced  surgeons,  too  much  force  will  be  applied,  and 
perineal  ulcerations  ensue. 

In  constructing  the  perineal  band,  I  now  usually  adopt  the  suggestion 
made  to  me  some  time  since  by  Dr.  Boardman,  of  Buffalo.  A  sheet 
of  foolscap,  or  the  half  of  a  newspaper,  is  folded  into  a  ribbon  of  about 
one  inch  and  a  half  in  width;  this  is  intended  to  give  firmness  to  the 
perineal  band,  and  to  prevent  its  corrugation.  The  surface  which  is 
to  be  laid  against  the  skin  is  then  covered  with  cotton  wadding,  and 
the  whole  enveloped  in  a  long,  narrow  strip  of  cotton  cloth,  and 
neatly  stitched.  The  strip  of  cotton  cloth  must  be  much  longer  than 
the  padded  portion  of  the  band,  in  order  to  tie  through  the  fenestraa. 
Before  securing  the  band  in  place,  a  strip  of  patent  lint  should  be 
laid  in  the  perineum  with  its  soft  side  against  the  skin.  This  may 
be  occasionally  renewed. 

With  children  I  occasionally  employ  the  simple  splint  shown  in  Fig. 

'  Philadelphia  Med.  Exam.,  vol.  xi.  p.  579. 
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165;  yet  if  the  little  patient  is  restless  and  disposed  to  throw  himself 
al)out  the  bed,  I  prefer,  as  I  have  "before  stated,  the  double  splint  shown 
in  Fig,  166,  to  which  is  attached  a  screw  of  peculiar  construction,  called 
the  *' endless  screw"  (Figs.  167,  168,  169,  170),  the  pattern  for  which 

Fig.  164. 


Tnn  AtTTHoa**  SiJioi.R  BTRiianr  TiUitiT-sruNT,  for  TntinRRs  or  Apuitji— <i    Crutrb-hekti, 
liQgH  for  Ihc  p«n««fO  of  Iho  p<«riu('ttl  barni.    6,  &.  Upppr  alhltni;  portioD  of  (he  upllnl     c.  Rjilclift  l«  • 
thn  uppei"  pfirttim  of  tho  ipUnl  when  drawn  onU    d,  d.  Lownr  mUUIii^  portion  of  tb«  vpltnt^  t*  i 
»tt«cbed  tbc  foot-block,    e,  Foot-Mock,  which,  with  the  lower  dHding  portion  of  the  tpUot,  <f,  I*  i 
upw^rdu  or  downwardft  hj  tbe  screw,/,    g^  Bn«B  ring  rmKctietl  (>>  the  ottler  end  of  th«  fiMjI-bloclc 
X>erineft^l  band  harlng  p«Ai«a4  Ibrough  tbn  rlDgs  ia  Ibo  crutch -brA^,  I*  mi^ft  (^at  to  tbl«ri«tf;  ««  1 
when  the  foot-bloelt  desccudfi,  eneD«lon  uid  eoanter-^xiosLilon  ftfo  mtdo mi  ib«  suae  inoia«at.,    h.  Cr 
piece*  to  eteul;  tbe  long  apHut. 


Fig.  165. 


elemeiiUrj  form. 
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Tirit  Acrmon't  Dct^csts  antAitiUT  TtttnS'SpLtUT,  romCattDHfiroR  Acrtrt,— Both  of  the  toag  t^IUiUtrt 
Uid  ontBlde  of  the  two  thigba. 


Fig.  167. 


o   a   o 


Fig.  168. 


Fig.  169. 


Fig.  170. 

I  o    cl 


«CALB  ONK-FOtJFlTn  OF  FULL  flIIC. 
EllDL&ll  St'liBir,  CiKU  BY  Tng  AtTTFOB  I  OH   MAJtIJft?   Kj(TBXaiO»  1»  TAB  DOPHU  STRAIflBT  SrUWt 

1«7.  Front  riew.  Fig.  16S.  Side  t1<^w,  Fl,.  lfif».  End  riaw  ;  a  la  a  acrew  working  In  ft  toothed  wd 
Fig,  170.  Front  roinorcd,  showing  the  plnne  part  of  toothed  whwl  for  exteofeion  ntimp.  e,  e.  Tiro 
eerowa  to  fasten  extcnMloa  atrmp. 

was  sent  to  me  by  some  gentleman  in  Boston,  whose  name,  I  regret 
to  say,  I  cannot  now  recall ;  or,  employing  the  same  double  splint,  I 
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make  extension  with  the  weight  and  pulley,  and  counter-extension 
with  a  perineal  band.  Indeed  this  has  been  my  practice  altogether  of 
late. 

It  will  be  found  necessary,  generally,  to  confine  both  limbs  to  the 
long  side  splints  with  rollers,  over  junks,  the  rollers  being  carefully 
applied  from  the  foot  to  the  groin,  upon  each  limb.  In  addition  to  this, 
a  broad  band  should  be  passed  around  the  body  and  splints,  over  the 

Jelvis.  In  this  way  alone  can  children  be  prevented  from  constantly 
isturbing  the  dressings.  When  thus  secured,  these  patients  become 
completely  manageable,  and  can  be  readily  moved  at  any  time  from 
the  bed  to  a  lounge  or  even  into  the  open  air. 

In  all  cases  one  should  prefer  to  use  side  splints,  carefully  fitted  ; 
the  whole,  both  side  and  long  splints,  being  applied  to  the  limb  over 
neatly-made  cotton  pads  or  junks,  of  which  there  ought  to  be  laid 
upon  every  part  of  the  leg  and  thigh  as  many  as  may  be  necessary  to 
prevent  unequal  pressure. 

I  am  especially  careful  to  place  a  thick  but  soft  pad  underneath  the 
knee,  since  if  this  is  not  done  the  forced  extension  into  which  the 
hamstrings  are  thrown  soon  becomes  irksome  and  even  painful.  A 
thick  compress  ought  also  to  be  placed  under  the  back  of  the  leg, 
just  above  the  heel,  to  prevent  the  weight  of  the  limb  from  producing 
ulceration. 

To  this  general  plan  of  treatment  now  recommended  for  fractures 
of  the  femur  the  writer  makes  no  exceptions,  unless  it  be  in  the  case 
of  a  fracture  of  the  neck  of  the  femur 
occurring  in  very  old  persons,  or  in  frac- 
tures just  above  the  condyles,  where  the 
direction  of  the  fracture  is  obliquely 
downwards  and  forwards;  in  the  former 
of  which  often  no  rule  can  be  adopted, 
except  that  the  patient  should  be  placed 
in  that  position  which  may  be  found 
most  comfortable;  and  in  the  latter  of 
which  the  flexed  position  seems  indeed 
the  most  rational,  yet,  according  to  the 
evidence  furnished  by  Malgaigne,  its 
advantages  over  the  straight  position  are 
far  from  being  established.  In  fractures 
occurring  just  below  the  trochanter 
minor,  my  own  experience  agrees  with 
that  of  the  distinguished  author  just 
quoted,  that  the  straight  position  is  still 
the  best ;  an  experience  which  seems  to 
me  also  to  admit  of  a  satisfactory  ex- 

Elanation.  It  is  not  directly  upwards, 
ut  rather  outwards  and  upwards,  that 
the  lower  end  of  the  proximal  fragment 
is  thrown  by  the  action  of  the  psoas 
raagnus  and  iliacus  internus,  so  that  in  order  to  meet  the  supposed 
indication  it  will  be  necessary  to  carry  the  lower  part  of  the  limb 
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outwards  also,  a  position  which  would  certaiDly  be  found  very  i 
venieut,  if  not  actually  impracticable,  in  the  majority  of  oases. 

Nor  can  the  tendency  of  the  upper  fragment  to  rise,  and  consequ'~  ''  * 
to  separate  from  the  lower,  be  effectually  met  by  posture  alone,  n 
the  thigh  is  completely  flexed  upon  the  body;  a  position,  again,  wlucii 
will  be  found  iuconvenient,  if  not  imposi^ible. 

It  is  apparent,  therefore,  that  by  posture  alone  we  can  only  yery 
imperfectly  accomplish  an  approximation  of  the  fragments;  while, ' 
adopting  the  flexed  position,  we  have  almost  entirely,  whatever  miij 
be  said  to  the  contrary,  deprived  ourselves  of  the  means  of  extensi 
and  counter-extension.     On  the  other  hand,  admitting   that  by  tl 
straight  position  we  have  momentarily  provoked  a  resistance  whii 
flexion  of  tlie  limb  might  have  prevented,  we  shall  be  able,  slowlj 
but  efiectually,  to  overcome  this  resistance  by  steady  and  continm 
extension.     In  the  one  case  we  have  made  a  present  gain,  but  a  fin; 
loss ;  and  in  the  other  a  present  loss  results  in  our  final  gain.     So  it  is 
that  experience  has  shown  in  more  than  one  case  which  has  coi 
nnder  oor  observation,  that  although  for  a  few  moments^  or  perha] 
for  several  hours,  after  the  straight  position  has  been  assumed  in  th 
fractures,  the  upper  fragment  will  rise  spasmodically,  yet,  after  a  tir 
longer  or  shorter,  and  especially  after   the  application  of  the  si 
splints  and  bandages,  this  tendency  will  cease  altogether. 

My  convictions  upon  this  subject  are  clear,  but  since  they  do  not 
correspond  with  the  convictions  of  a  pretty  large  proportion  of  p 
tical  surgeons,  I  am  compelled  to  regard  the  question  of  posture 
this  particular  fracture  as  still  open.  I  will  take  the  liberty  to  s 
gest,  however,  that  it  is  by  the  results  of  carefully  recorded  experien^ 
alone  that  it  can  be  ever  determined,  and  not  by  any  reference 
physiological  or  anatomical  arguments,  which  I  suspect  have  1 
hitherto  much  more  inlluence  with  surgeons  in  respect  to  this  ques- 
tion than  personal  observation. 

In  hospitals,  and  in  private  practice  whenever  the  circumstances 
the  patient  will  warrant  the  expense,  a  bed  constructed  with  especi 
view  to  fractures  of  the  thigh  ought  to  be  regarded  as  an  esscn  " 
part  of  the  apparatus;  always  contributing   to  the  comfort  of 
patient,  if  it  is  not  absolutely  necessary  to  the  attainment  of  the  m 
complete  success^     Indeed,  where  some  form  of  fracture-bed  cannot 
procured,  and  the  patient  is  compelled  to  lie  upon  a  common  cot  bed 
stead,  or  a  common  post  bedstead,  or  upon  the  floor,  I  cannot  thi 
the  surgeon  ought  to  be  held  in  any  degree  responsible  for  the  res' 

The  fracture- beds  in  use  among  American  surgeons  are  exoeedingl 
various,  among  which  I  will  mention,  as  being  especially  ingeniottai 
the  beds  invented  by  Jcnks,  Danitjls,  the  Burgeses,  Addinell  Hewdon, 
of  Philadelphia,*  J.  Rhea  Barton,  B»  H.  Coates,  of  the  same  city,* 
J.  Crosby,  of  Manchester,  N.  H.* 

Of  these  several  contrivances,  Jenks'  bed  (Fig.  172)  has  been  for 

*  Hewsou,  Amer,  Jnnrn.  M^d.  Sol.,  July^  18D8,  p,  101. 

*  Koleoti^  Repi^rtory,  5th  and  9tb  ^ols. 

*  Crosby,  TreatiittJ  on  Miltt.  Sarg.,  by  Frank  H.  HaDiilton,lS65,p.  413. 
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longest  period  in  use  among  American  surgeons,  and  its  excellencies 
most  thorooghly  tested.  It  is  ooiri posed  of  "  two  u  pright  posts  about  six 
feet  bigb,  supported  eacb  by  a  pedestal ;  of  two  horizontal  bars  at  the 
top,  somewliat  longer  than  a  coiuraon  bedstead ;  of  a  windlass  of  the 

Fig,  172. 


Jeuk^  led.    Froa OIImoo. 

same  length  placed  six  inches  below  the  upper  bar;  of  a  cog-wheel 
and  handle;  of  linen  belts,  from  six  to  twelve  inches  wide;  of  straps 
secured  at  one  end  to  the  windlass,  and  at  the  other  having  books 
attached  to  corresponding  eyes  in  the  linen  bells;  of  a  head -piece 
made  of  netting ;  of  a  piece  of  sheet-iron  twelve  inches  long,  and  hol- 
lowed out  to  fit  and  surround  the  thigh  ;  of  a  bed- pan,  box  and  cushion 
to  support  it,  and  of  some  other  minor  parts. 

"  The  patient  lying  on  this  mattress,  and  his  limb  surrounded  by  the 
apparatus  of  Desault,  Hagedorn,  or  any  other  that  may  be  pBeferred, 
the  surgeon,  or  any  common  attendant,  w^ill  only  find  it  requisite  to 
pass  the  linen  belts  beneath  his  body  [attaching  them  to  the  hooks  on 
the  ends  of  the  straps,  and  adjusting  the  whole  at  the  proper  distance 
and  length,  so  as  to  balance  the  body  exactly],  and  raise  it  from  the 
mattress  by  turning  the  handle  of  the  windlass.  While  the  patient  is 
thus  suspended,  the  bed  can  be  made  up,  and  the  faeces  and  urine  evacu- 
ated. To  lower  the  patient  again,  and  replace  him  on  the  mattress, 
the  windlass  must  be  reversed.  The  linen  belts  may  then  be  removed, 
and  the  body  brought  in  contact  with  the  sheets."* 

But  in  my  own  experience  uo  bed  has  proved  so  complete  and  uni- 
versally applicable  as  the  fracture-bed  invented  more  recently  by 
Daniels;  and  which  may  be  used  either  as  a  double  inclined  plane  or 


OlbiOD'fi  Surgerj^  voL  i.  p.  320. 
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as  a  single  horizontal  plane  suitable  for  the  support  of  ibe  pati 
when  his  limb  is  dressed  with  the  straight  splint. 

Sometimes  I  have  had  constructed  a  simple  frame,  covered  with  1^ 
stout  canvas  sackings  having  a  hole  at  a  point  corresponding  with  lb« 
position  of  the  nates,  and  this  I  have  laid  directly  upon  a  common  fout 

Fig.  17a. 


post  bedstead.     A  mattress  and  one  or  two  quilts  must  be  placed 
the  boards  of  the  bedstead  underneath  the  sacking,  and  a  sheet  or  two 
above  the  sacking,  Ufjon  which  last  the  patient  is  to  be  laid,     lu 
ranging  the  linen  underneath  the  patient,  the  most  convenient  plan 
instead  of  using  only  one  slieet,  wliich  will  require  that  a  hole  shi 
be  made  in  it  corresponding  to  the  hole  in  the  sacking,  to  employ  t 
sheets,  and,  doubling  them  separately,  to  bring  the  folded  margin 
each  from  above  and  from  below  to  the  centre  of  the  opening.    Whi 
the  patient  has  occasion  to  use  the  bed- pan  it  is  only  necessary  thi  _ 
two  or  four  persons  should  lift  this  fraine^  and  place  under  each  corner 
a  block  about  one  foot  in  lieight.  or  it  may  be  raised  by  a  pulley  and 
ropes  suspended  from  the  ceiling. 

The  "invalid  bed,"  to  which  I  have  already  alluded  as  a  *' fracture" 
bed,  invented  by  Dr,  Josiah  Crosby,  of  Manchester,  N.  H.,  and  which 
was  introduced  into  many  of  the  U.  S.  general  hospitals  by  order  fl^ 
the  Surgeon-General,  has  been  found  to  be  of  great  service,  not  onq| 
in  the  managt^ment  of  invalids,  in  the  general  sense  of  that  term,  but 
also  in  the  treatment  of  gunshot  fractures  of  the  thigh.     Indeed,  ' 
have  had  occasion  to  use  tliis  bedstead  in  Bellevue  Hospital,  and 
can  say  tbat  its  value  in  many  cases  can  scarcely  be  over-estimai 

We  may  also  floor  over  a  common  bedstead,  having  previously   _ 
case  it  is  an  adult  wliooi  we  have  to  treat,  removed  the  foot-board,  so 
that  we  may  extend  the  floor  two  or  three  feet  beyond  the  usual  len^ 
of  the  bedstead.     In  the  centre  of  this  floor  we  may  make  an  openi 
so  arranged  as  to  be  closed  by  a  board,  slid  underneath,  or  by  a  dc 
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Fig.  174. 


Fig.  175. 


^'TS 


^•^ 


"jt  ifig.  173)  r«pre««nt«  »  pl&tronn  of  miUablft  teu|{ih  iind  widlb,  Mpiioriod  by  four  legs,  u.  T«  tha 
mpp«r  mar{iLC«  af  tb«  pUtform  in  Jittft«h#4  a  crci^v-pleco,  A,  at  n  nhi^rt  diflta&oti  from  th<<  eontr^.  itnd 
direct Ijr  ibron^b  tbo  centre  of  tbe  platfi-irna  li  iiiftd«  a  olrcuUr  holei,  c  (lu  doH&d  ilaom),  uUd  bolo 
b&rinf  ft  ■emlelrciili.r  ent  or  r<»reN»  lu  LIid  cro«s  plMa  b,  Tu  the  fltr&lgbt  ed^  of  itin  craii«-plec«  6 
th«rtt  if  aUacbnd,  by  h1ng«>fs  d^  a  board,  B,  termed  the  bodj  plane,  tbe  vid>li  of  wbkli  may  oorre- 
•iwod  vritb  Ihat  of  the  platform  A,  and  wboo  dfiproased  Iti  oul«r  edge  rnaj  hn  even  wllh  tb«  edge  af 
tbe  platforin.  The  tldea  of  Ibo  body  plane  may  bo  elevated,  or  rained  *o  oe  to  be  «Ug]'itly  cnncave  ootU 
oater  cnffaee.  To  ike  oppontte  side  or  edge  of  thu  eroM-plece  6,  and  at  «4eb  nlde  ^f  tbn  #t«iiilelrcnliftr  cut 
or  rteeoa  furmed  by  the  aperture  c,  tbere  are  attaehed  by  hlogct,  g,  ca^t-lroti  pUtnui,  C  0^  wblcb  are 
pTOTfded  wtik  ftooTea  or  waye  at  their  didei,  la  or  brtw^wn  <rhlch  pLitea  D  D  work,  Tbe  pjialei 
QCt  D  J}  (one  an  each  aide)  are  thigh  plate«*  and  thetr  odge4  are  provldt^d  wltb  jirojectloai*,/,  In  which 
a  ehafl,  g,  works,  one  on  each  plate  €,  On  each  shaft  g  ihttt  Ic  placed  a  pinion,  which  ^ear*  Into 
ft  rack  attaehed  to  the  ander  mirfaco  of  the  ptateti  D  D.  At  uae  end  of  the  (thufta  g  are  attached  ratcbot*, 
ff\  In  whieb  pawU,  J^  catch,  itaid  pawU  beinx  attaebod  to  the  xldea  of  the  plates  C  L\  To  tbe 
oaf«r  edg«*  of  the  plate*  D  D  are  attached  by  hinge*,  Jt,  boardi,  K  h2;  iheiKO  hourdt  are  leg  planet, 
and  are  eligbily  raitbed  at  their  inner  ondB,  whcr(.>they  am  connocted  lo  the  plale»  D,  In  order  tofunn 
d«pre«ftio&ii  to  correftpimd  to  tbe  ahape  of  the  legs.  To  the  under  sarface  of  oAch  leg  plane  there  la 
atta«lkod  a  metal  goldo,  (,lQwhleharac1c,  tM,  work*  ;  theoater  etidt  uf  the  raekt  bavebar*,  n,  project  iug 
f^m  ibam  at  right  angte*.  To  each  leg  plane  In  attached  a  ibafi,  o,  hurlng  a  ptnlan,  p,  aad  ratchet* 
y,  tliereoQ,  and  pawl»,r,  which  catcb  lato  tbe  ratchet*  7,  the  pawli  1>elnK  attached  to  the  ofiter  eidcA  of 
Lbe  leg  plane*.    Tbe  plolon>  gear  Into  the  raoka  m.    The  body  plams  attd  aUo  the  thl|$li  and  lef  plauee^ 
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tkm  cAT«»red  hj  »  vnHabte  iiiAttrMi,  B^  with  ft  hole  m^de  through  tt  to  corrempoad  wltli  tli«  h«l«  li  1 
pULforro  A,  and  the  otattrea*  li  Allt  or  cut  tooorer  propcrlf  the  thigh  and  lef  pUnet  wUhoat  inU 
with  thdr  moTeaieiit«.    To  lUe  iitid«r  tide  of  Uie  pUlforni  la  attached  hj  hloges  a  Sap^  F,  haTtif  | 
slnlftd  pfl.d  or  ciiAhlon^  I,  upon  it,  wU!ch»  nrhen  the  6 up  i»  a<tcQr<>d  upwardi  afuiaat  the  platfom,  tUt 
tbo  hole  \u  tbo  platform  and  mattruM.    The  flap  U  acwnrod  agaia«t  the  pUtfora  hj  a  batiofi. 


fastened  witli  a  coople  of  leathern  hinges,  and  closed  by  a  spring 
catch. 

A  very  comfortable  bed,  especially  for  children,  can  sometimes ! 
made  from  a  cot.  But  it  will  be  necessary  always  to  nail  a  pieces 
board  firmly  across  the  top  and  bottom  of  the  bedstead  when  the  sacl 
ing  is  at  its  utmost  tension,  in  order  to  prevent  the  side  rails  fn)ii 
falling  together.  The  top  board  must  be  nailed  on  vertically.  Hi 
an  ordinary  head-board,  so  as  to  prevent  the  pillows  from  falling  i 
but  the  bottom  piece  should  be  at  least  one  foot  wide,  and  laid  hori- 
zontally to  suppoil  and  steady  the  apparatus  as  it  extends  beyond  the 
oot. 

Having  had  occasion  to  assist  the  late  Dr,  Treat  in  the  managemeo 
of  a  fracture  of  the  thigh,  in  the  case  of  a  little  girl  not  quite  the' 
years  old,  I  was  struck  with  the  simplicity  and  completeness  of 
arrangement  whit-h  he  had  made  to  prevent  the  bed  and  the  dressin 
from  becoming  soiled  with  the  urine.  It  was  only  to  leave  direct] 
nnderneath  the  nates  a  complete  opening  through  to  the  floor  for 
escape  of  the  urine,  and  to  protect  the  margins  of  the  sacking  and 
sheets,  which  came  nearly  together  at  the  opening,  with  pieces  of  oiled 
cloth  folded  upon  themselves.  It  was  found  that  not  only  the  bed 
was  in  this  way  kept  dry,  but  the  dressings  also;  it  being  now  ob- 
served that  the  dressings  had  become  wet  heretofore  hy  soaking  UD 
the  moisture  from  the  bed  rather  than  by  the  direct  fall  of  the  uri^ 
upon  them* 

Having  prepared  the  bed  for  the  reception  of  the  patient,  we 
proceed  as  follows,  in  the  case  of  a  simple  fracture. 

Lay  the  perineal  band  in  its  place,  and  four  pieces  of  bandage  trail 
versely  where  the  broken  tliigh  is  to  repose  ;  over  the  four  transver 
bands  lay  a  firm  splint,  long  enough  to  reach  from  the  tuberosity  i 
the  ischium  to  the  lower  margin  of  the  popliteal  space*  and  nearly  I 
wide  as  the  diameter  of  the  thigh.  This  may  be  made  of  a  boa 
covered  with  cotton  cloth,  and  carefully  stuftbd,  so  as  to  fit  all 
inequalities  of  the  several  portions  of  the  limb.  It  can  be  fitted  witi 
sufficient  accuracy  by  comparing  and  trying  it  upon  the  sound  limbw- 
Of  all  the  side  splints  this  is  the  most  important,  and  the  greatest  < 
ought  to  be  exercised  in  its  construction. 

The  patient,  having  been   previously  stripped   and  washed  with 
w\irm  water  and  soap,  is  laid  upon  the  bed  with  his  thigh  reposil 
upon  the  back  splint;  the  head  and  trunk  being  at  first  moderate 
raised  to  prevent  any  strain  upon  the  muscles  of  the  front  of  the  thij 
An  assistant  seizes  the   knee  firmly  with  both   hands  and   mafi 
moderate  traction  so  as  to  steady  the  limb,  and  at  the  same  time 
vent  the  fragments  from  penetrating  the  flesh ;  while  the  surgeon  la 
his  long  strips  of  adhesive  plaster  upon  each  side  of  the  leg  in 
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manner  which  has  already  been  described,  protecting  the  ankles  with 
small  pads  made  of  cotton  batting.  Elevating  the  foot  a  little  more, 
he  proceeds  to  apply  a  roller  from  the  toes  up  to  the  ham.  Every- 
thing is  now  ready  for  the  long  splint,  which,  in  case  only  one  is  used, 
is  laid  outside  the  broken  limb,  and  the  perineal  band  adjusted  and 
tied  temporarily  in  a  bow  knot;  one  long  junk  is  pressed  between 
the  splint  and  the  limb,  reaching  from  the  hip  to  the  heel,  and  imme- 
diately the  surgeon  fastens  the  extending  bands  to  the  foot-piece  or 
to  the  extending  screw,  and  tightens  it  moderately  so  that  the  assistant 
may  release  his  hold  upon  the  knee. 

The  whole  limb  is  now  steadied  and  at  rest,  and  the  patient  seldom 
fails  to  declare  himself  relieved ;  after  which,  the  surgeon  may  pro- 
ceed more  at  leisure  to  complete  his  dressings. 

A  padded  splint  should  next  be  laid  upon  the  inside  of  the  thigh, 
extending  from  the  groin  to  immediately  below  the  knee,  but  it  must 
not  be  allowed  to  press  much  upon  the  knee,  as  it  would  be  likely  to 
become  painful,  and  perhaps  vesicate  the  skin  over  the  projecting 
bones.  Another  splint  in  front,  extending  from  the  groin  to  within 
one  inch  of  the  knee,  completes  the  inclosure  of  the  limb ;  and  the 
whole  are  to  be  retained  in  place  by  tying  the  four  transverse  bands, 
previously  laid  under  the  limb,  around  the  three  short  lateral  splints, 
and  the  long  outside  splint.  In  some  cases  I  prefer  to  secure  the  short 
lateral  splints  to  the  limb  independently  of  the  long  splint,  and  then 
it  is  necessary  to  lay  a  fourth  short  splint  upon  the  outside  of  the 
limb,  between  it  and  the  long  splint,  otherwise  the  transverse  bands 
will  cut  into  the  flesh. 

The  perineal  band  ought  now  to  be  made  permanently  fast,  and  the 
extension  carried  to  the  point  of  utmost  tolerance  on  the  part  of  the 
patient,  while  the  surgeon  proceeds  to  apply  a  roller  from  the  instep 
to  the  groin,  enveloping  at  the  same  time  the  splint  and  the  limb  in 
its  successive  turns ;  but  as  he  progresses  upwards,  he  should  lay  be- 
tween the  limb  and  the  splint  and  underneath  the  limb  as  many  soft, 
cotton  pads  as  may  be  needed  to  fill  up  all  the  inequalities ;  these 
pads  it  will  be  found  necessary  to  extend  from  the  malleolus  externus 
to  near  the  middle  of  the  leg,  and  to  lay  them  under  the  tendo- Achillis 
and  knee,  outside  of  the  knee,  above  the  trochanter  major,  &c. 

Before  the  surgeon  leaves  he  should  ascertain  whether  the  extension 
is  too  violent,  or  whether  it  is  quite  painful,  and  in  either  case  it  must 
be  a  little  slackened. 

If  the  patient  is  a  child,  or  an  intractable  adult,  the  double  splint 
ought  to  be  preferred,  and  the  unbroken  limb  be  secured  to  the 
opposite  long  splint  in  the  same  manner  as  the  broken,  only  that  no 
perineal  band  or  extending  straps  are  needed  for  the  sound  limb. 

The  rules  which  have  now  been  laid  down  in  relation  to  the  order 
and  manner  of  dressing,  are  the  results  of  my  own  personal  experi- 
ence as  to  what  method  is  generally  the  most  convenient  and  useful; 
but  circumstances  must  occasionally  require  that  they  should  be  some- 
what varied  or  modified ;  and  when  other  forms  of  apparatus  are  em- 
ployed than  those  for  which  I  have  already  indicated  my  preference, 
the  rules  of  procedure  must  be  determined  by  the  peculiarities  of  the 
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apparatus.  In  sliort,  much  must  always  be  left  to  the  discretion  o(  the 
surgeon,  only  that  be  never  can  be  at  liberty  to  dress  a  broken  thigh 
in  a  hasty  or  slovenly  manner. 

During  the  first  two  or  three  weeks  the  limb  ought  to  be  seen  daily, 
and  at  each  visit  a  careful  examination  of  every  portion  of  the  ai  ^ 
parel  should  be  made,  so  far  as  this  can  be  done  without  opening 
removing  the  dressings ;  and  whenever  anything  is  disarranged,  or  h 
become  too  tight  or  too  loose,  so  far  as  may  be  necessary  to  co 
these  faults,  the  bandages  should  be  removed  and  readjusted.  Gei 
rally  they  can  be  tightened  by  over-stitching  or  hy  additional 
ages.  If  the  patient  cvom plains  of  pain  at  any  point  where  a 
presses,  his  complaints  should  receive  prompt  attention,  and  the  cawi 
should  be  ascertained  and  removed,  if  possible.  Especially  ought  t^ 
surgeon  to  look  to  the  condition  of  the  perineum ;  and  generally 
harm  comes  of  slackening  or  removing  the  band  whenever  tbi.H  p; 
is  to  be  inspected,  since  the  weight  of  the  body  alone  is  sufficieni 
during  the  few  minutes  it  is  to  be  removed,  to  prevent  any  shortenii 
of  the  limb. 

During  the  first  week  the  extension  should  be  increased,  accordi 
to  the  ability  of  the  patient  to  endure  it,  each  day,  and  afteJ*  tl 
steadily  maintained  until  union  has  taken  place. 

In  the  case  of  ao  adult,  we  ought  never  to  encourage  a  hope  that 
can  be  released  from  his  splints  in  less  than  eight  weeks,  although 
may  find  it  safe  to  remove  them  as  early  as  the  end  of  the  sixth  wi^el 
but  tlie  patient  seldom  wears  the  splints  too  long,  while  they  are  oft 
removed  too  soon.     Remember  that  the  fragments  are  in  nine  c 
tnit  of  ten  uniting  side  by  side  and  not  end  to  end ;  the  muscles  whiel 
act  upon  them  are  powerful,  and  the  weight  of  the  limb  is  great,  so 
that  the  time  within  which  the  limb  can  be  safely  trusted  alone  ifl 
never  short. 

The  extension  may,  however,  be  relaxed  as  soon,  generally,  as  t' 
twcnty*eighth  day,  and  the  leg  may  be  lifted  daily  after  this,  and  ti 
knee  and  ankle  very  gently  flexed  and  rubbed,  but  never  so  early 
this  period  can  the  short  side  splints  be  abandoned  safely.  Still  m 
important  do  I  regard  the  continuance  of  the  long  side  splint — \ 
lunger  now  as  a  means  of  cxtensioo,  but  only  of  retention — lest  t 
weight  of  the  limb  should  turn  the  foot  gradually  out,  or  occasl 
some  other  deformity. 

It  is  true  that  in  some  cases,  where  patients  are  remarkably  care 
and  everything  has  gone  along  well,  I  have,  at  the  end  of  four  wee 
applied  a  paste  bandage  from  the  toes  to  the  groin,  and  permit! 
them  to  get  up  upon  crutches;  but  I  would  not  dare  to  recomrae 
this  practice  to  the  ioexperienced  surgeon  or  to  the  incautious  patient. 
It  has  often  done  well  but  sometimes  it  has  proved  disastrous.  It  is 
an  extra  hazard  which  the  surgeon  should  be  reluctant  to  incur. 

When  at  length  the  patient  is  permitted  to  leave  his  bed,  a  pair 
crutches  become  indispensable,  and  during  the  following  two  naon 
but  little  weight  should  1>e  borne  upon  the  limb;  and  in  rising  fr 
the  bed  care  must  be  taken  lest  the  limb  should  be  so  situated  as  i 
its  weight  would  make  it  bend. 
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§  5,  Fractures  of  the  Condyles. 
(a.)  Fractures  of  the  Externa!  Condyle, 

Dr.  Alph  B.  Crosby,*  of  New  Hampsliire,  has  published  an  account 
of  a  case  of  simple  fracture  of  the  external  condyle,  in  a  youug  man 
twenty -one  years  of  age,  and  which  happened  from  a  sudden  twist  of 
the   limb,  while  he  was  undressing  himself  to 
bathe.     He  was  "standing  on  a  shelving  bank,  Fig,  176. 

with  the  right  leg  flexed  over  the  left  in  order  to 
remove  his  pantaloons :  he  lOvSt  his  balance*  par- 
tially twisted  the  leg,  and  fell  to  the  ground." 
Six  months  after,  the  fragment  was  removed  by 
T)r.  Crosby,  through  an  incision  below  the  con- 
dyle. The  recovery  of  the  young  niao  has  been 
complete. 

The  accompanying  drawing  represents  the 
specimen  as  seen  from  its  lower  or  cartilaginous 
surface,  and  of  its  actual  size. 

Dr,  T.  S,  Kirkbride  has  also  reported  an  ex- 
ample of  simple  fracture  of  this  condyle^  which 
was  produced  by  the  kick  of  a  horse,  the  blow 
having  been  received  upon  the  inside  of  the  knee, 
"When  this  patient  entered  the  Pennsylvania  Hospital,  Dec.  1S34,  the 
knee  was  much  swollen,  and  crepitus  was  plainly  felt,  but  the  frag- 
ment was  not  displaced ;  the  muscles  upon  the 
outer  side,  however,  were  so  strongly  contracted 
as  to  abduct  the  leg^  and  produce  considerable 
angular  deformity.  The  limb  could  be  easily 
made  straight,  but  it  returned  to  it^  former 
position  of  abduction  as  soon  as  it  was  released. 
When  fully  extended,  slight  bending  of  the 
joint  did  not  give  severe  pain;  but  when  in  any 
degree  flexed,  all  motion  was  very  painful. 

The  limb  w^as  placed  in  a  long  straight  frac- 
ture box,  and  cold  applications  were  made; 
great  swelling  followed.  It  was  kept  extended 
in  this  manner,  or  in  the  long  splint  of  De- 
saulty  twenty -eight  days;  at  which  time  union 
seemed  to  have  taken  place,  but  the  motions  at 
the  joint  were  very  limited,  and  productive  of 
great  pain.  From  this  period  the  limb  was 
laid  in  a  splint,  so  constructed  as  that  the  angle 
at  the  knee  cuuld  be  changed  daily.  At  the 
end  of  about  six  weeks  he  began  to  walk  on 
crutches,  and  he  coutd  then  flex  the  leg  to  a 
right  angle.* 

Sir  Astley  has  related  a  case  of  compound  fracture  of  the  same 


T>r    Cro*l)f'»  »pet]inp»  of 
rrnctnro  of  th«  ezt«rQ]il  euii- 


Fig.  177» 


Sir  Ajlloy  Cooper' «t  catno  i^i 
fTActufe  of  tha  oxtero*!  «oii. 


'  Cfosby,  New  HntnpBliire  Jotirn.  of  Mt»^.,  1S57. 

*  Kirkbride,  Amer.  Jouru.  Med.  Si^L,  May,  ib35,  7ol.  xv[.  p.  32. 
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condyle,  produced  by  falling  from  a  curb-stooe  upon  tie  knees,  Tha  j 
man  died  on  the  twenty-fourth  day.  On  examination  after  death,  ititj 
external  condyle  was  found  to  be  broken  o%  and  alao  a  considerable 
fragment  was  detached  from  the  shaft  higher  up,* 


(b.)  Fractures  of  the  InUemal  Condyk, 

Dr,  Thomas  Wells,  of  Columbia,  S.  C,  has  reported  an  example  ofj 
fracture  of  the  internal  condyle,  accompanied  with  a  dislocation  of  th 
head  of  the  tibia  outwards  and  backwards.  The  man  was  about  fortj 
years  old,  and  intemperate.  Dr.  Wells  was  not  called  until  two  day 
after  the  injury  was  received,  when  he  found  the  limb  greatly  swollen 
and  gangrenous.  The  man's  account  of  himself  was  that  while  walk 
ing  in  the  back  yard  he  fell,  and  thus  dislocated  his  knee,  and  lla 
he  was  then  brought  into  the  house,  being  unable  to  stand  upon  his^ 
feet.  It  does  not  appear  that  any  attempt  was  made  to  reduce  the 
limb,  probably  because  his  general  condition  indicated  that  spee^iy 
death  was  inevitable.  On  the  fourth  day  he  died.  The  autopsy  tiis- 
closed,  in  addition  to  the  dislocation  of  the  tibia,  that  a  thick  scale  of 
bone  was  broken  from  the  inner  part  of  the  inner  condyle,  but  it 
remained  attached  to  the  ligaments.' 

A  case  reported  to  me  by  Dr,  Lewis  Riggs,  a  very  intelligent  sur 
geon,  practising  in  Homer,  Oneida  Co.,  N.  Y.,  was  more  suoceasfuL 

A  la4  sdL  15,  was  kicked  by  a  horse,  the  blow  being  received  ufH 
the  right  knee.  Dr.  Riggs  saw  him  within  three  hours  after  the  aeci^ 
dent,  and  found  the  internal  condyle  of  the  right  femur  broken  o5I 
carrying  away  more  than  half  the  articulating  surface  of  the  joint; 
the  tibia  and  fibula  were  at  the  same  time  dislocated  inwards  and 
upwards,  carrying  with  them  the  broken  condyle  and  the  patella.  The 
displacement  upwards  was  about  two  inches,  and  the  sharp  point  af 
the  inner  fragment  had  nearly  penetrated  the  skin.  There  was  no 
external  wound.  The  knee  presented  a  very  extraordinary  appear- 
ance, and  the  lad  was  suflering  greatly.  Being  at  a  distance  from 
town,  and  the  doctor  having  no  chloroform  or  pulleys  with  him,  ho 
was  obliged  to  depend  solely  upon  the  aid  of  five  men  who  were  pre- 
sent. The  first  attempt  at  reduction  was  unsuccessful,  but  in  the 
second  attempt,  when  the  men  were  nearly  exhausted  in  their  efforts 
at  extension  and  counter-extension,  and  while  the  doctor  was  pressing 
forcibly  with  both  hands  upon  the  two  condyles,  the  bones  suddenly 
came  into  position,  except  that  the  breadth  of  the  knee  seemed  to  be 
slightly  greater  than  the  other,  a  circumstance  which  was  probably 
lue  to  the  irregularities  of  the  broken  surfaces,  which  prevented  per* 
feet  coaptation. 

Neither  splints  nor  bandages  were  required  to  maintain  the  bones 
in  place;  but  anticipating  the  probable  occurrence  of  anchylosis,  and 
with  a  view  to  making  the  limb  as  useful  as  possible  in  this  condition, 
the  doctor  placed  him  upon  "a  double  inclined  plane,"  which  being 

«  Sir  A«tli*7  Cooper,  On  Difiloc,^  Ac,  op.  clt.,  p.  239. 

■  WeUii,  Amer*  Joaru,  Med.  Sol.,  Ma/,  1S32,  vol.  z.  p*  25. 
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supplied  with  lateral  supports,  would  also  prevent  any  deflection  in 
either  direction,  in  case  the  limb  was  disposed  to  such  displacement. 

The  subsequent  treatment  consisted  in  the  use  of  cold  water  dress- 
ings. Very  little  inflammation  followed.  A  portion  of  the  integu- 
ment sloughed,  but  the  bone  was  not  exposed,  and  it  healed  rapidly. 
On  the  twenty-fourth  day  Dr.  Biggs  gave  to  the  joint  passive  motion; 
and  this  was  repeated  at  intervals  until,  at  the  end  oi  three  months, 
he  was  able  to  walk  with  a  cane.  At  the  end  of  a  year  Dr.  Riggs 
examined  the  leg,  and  found  the  knee  a  very  little  larger  than  the 
other,  and  he  could  not  flex  it  quite  as  completely.  In  all  other 
respects  it  was  perfect,  and  the  boy  himself  declared  it  was  as  good  as 
the  other. 

JVealment  of  Fractures  of  either  Oondyle. — The  few  cases  of  these  acci- 
dents which  have  been  reported  have  been,  with  one  or  two  exceptions, 
treated  in  the  straight  position.  In  Kirkbride's  case  any  degree  of 
flexion  was  painful,  although  there  was  little  or  no  displacement  of  the 
fragment;  and  we  think  we  can  see,  in  the  relative  position  of  the  arti- 
cular surfaces  of  the  tibia  and  femur,  a  sufficient  reason  why  the  straight 
or  nearly  straight  position  must  generally  be  preferred.  Whichever 
condyle  is  broken,  the  remaining  condyle  will  be  sufficient  to  prevent 
a  dislocation  and  consequent  shortening  of  the  limb,  unless,  indeed, 
the  dislocation  has  already  occurred  as  an  immediate  consequence  of 
the  injury.  It  is  very  certain  that  it  would  not  take  place  from  the 
action  of  the  muscles  when  the  limb  was  straight.  In  the  flexed  posi- 
tion I  can  conceive  that  it  might  take  place,  but  yet  not  easily.  It  is 
not  a  dislocation  of  the  limb,  then,  that  we  seek  chiefly  to  avoid,  but 
a  deflection  of  the  leg  to  the  right  or  to  the  left,  according  as  one  or 
the  other  of  the  condyles  has  been  broken.  It  will  be  readily  seen 
that,  in  order  to  resist  this  tendency,  nothing  but  the  straight  position 
will  answer,  and  that  for  this  purpose  it  will  be  necessary  to  lay  a 
long  splint  upon  one  or  both  sides  of  the  limb,  and  to  secure  the 
whole  length  of  both  thigh  and  leg  to  this  splint.  The  long  fracture 
box  used  by  Kirkbride,  if  well  cushioned  on  all  sides,  seems  to  me  at 
once  to  answer  most  completely  this  important  indication,  rendering 
it  even  unnecessary  to  employ  a  bandage,  since  the  opposite  sides  of 
the  box  will  compel  the  limb  to  adopt  the  proper  position. 

As  to  the  remainder  of  the  treatment,  it  must  consist  essentially  in 
the  active  employment  of  such  means  as  are  calculated  to  prevent  and 
allay  inflammation ;  especially  ought  the  surgeon  not  to  omit  to  avail 
himself  of  so  valuable  an  antiphlogistic  agent  as  cool  water  lotions. 

As  soon  as  the  union  is  consummated  the  joint  surfaces  should  be 
submitted  to  passive  motion  in  order  to  prevent  anchylosis ;  and  it 
would  be  better  to  commence  this  so  early  as  to  hazard  somewhat  a 
displacement  of  the  fragment  than  to  wait  too  long.  It  may  not,  in 
some  cases,  be  improper  as  early  as  the  fourteenth  day,  and  in  nearly 
all  cases  it  should  be  practised  as  early  as  the  twenty-eighth. 
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(c.)  Fractures  between  the  Goudijles  and  across  the  Bane. 

Etiology, — A  fn'usture  of  this  character  may  be  produced  by  a  blow 
ived  upon  tbe  siide  of  the  limb  or  upon  the  lower  extremity  of  the 
femur;  sometimes  the  blow  has  been  received  directly  upon  the  patellt 
when  the  knee  was  bent,  and  Bichat  mentions  a  case  in  which  it  wm 
produced  by  a  fall  upon  the  feet. 

Sympiorm, — This  fracture  is  easily  distinguished  from  the  preoediDg 
by  the  much  greater  mobility  of  the  fragments  and  by  the  palpable 
shortening  of  the  limb,  since  an  overlapping  of  the  broken  end  is 
here  almost  inevitable.  Each  fragment  may  be  felt  to  move  separately^ 
and  the  motion  will  be  accompanied  with  crepitus. 

Prognosis. — The  danger  of  violent  inflammation  in  the  joint  is  im- 
minent, and  anchylosis  of  the  knee  is  to  be  anticipated  as  the  mos(k 
favoral>le  result,  since  the  joint  surfaces  are  likely  to  be  rendered  im- 
movable by  fibrinous  deposits  in  their  immediate  vicinity,  and  also 
by  the  adhesion  of  the  muscles  to  one  another  and  to  the  bone  higher 
up,  where  the  fracture  of  the  shaft  has  occurred.  More  fortunate 
results  than  these  may,  indeed,  be  hoped  for,  inasmuch  as  they  ha?e 
occasionally  been  noticed,  but  they  cannot  fairly  be  expected. 

In  a  majority  of  cases,  such  accidents  have  demanded,  either  imme* 
diately  or  at  a  later  period,  amputation.  If  recovery  takes  place,  a 
shortening  of  the  thigh  is  inevitable.  Mr.  Canton,  of  London,  has 
twice  pertbrraed  successfully  resection  of  tbe  joint  end  of  the  bone  io 
such  accidentia,* 

TVeatmenL — Malgaigne  saw  a  patient  who  had  been  treated 
Guerbois  with  the  aid  of  extension  and  counter-extension,  who  wn 
conBned  to  his  bt^l  live  months,  and  who  had  at  the  end  of  eight  year 
very  little  motion  in  the  joint,  and  he  seems  disposed  to  charge  " 
some  measure  these  unfortunate  consequences  to  the  position  in  whic 
the  limb  was  placed,  namely,  the  straight  position.  But.  in  my  opinion 
it  is  much  more  reasonable  to  suppose  that,  if  the  treatment  was 
all  responsible  for  the  results,  the  error  consisted  in  too  long  and  un- 
necessary confinement,  and  in  too  much  extension.  I  suspect  tin 
the  mere  matter  of  position  had  nothing  to  do  with  the  anehylosii 
Malgaigne  does  not,  however,  himselt"  recommend  anytliing  more  tha 
a  very  slight  amount  of  flexion  at  the  knee;  and  to  this  practice 
am  prepared  to  give  my  assent;  since  it  will  give  to  the  limb  the 
position  in  case  anchylosis  does  occur,  and  it  is  not  inconsistent  witi 
the  employment  of  the  moderate  amount  of  extension  which  alone  ir 
justifiable  after  this  accident.  If  the  young  surgeon  should  diff^si 
with  me  in  opinion  as  to  the  necessity  or  propriety  of  using  gr 
force  to  retain  the  fragments  in  place  and  prevent  overlapping,  I 
him  to  consider  that  this  accident  never  happens  except  from  tb| 
application  of  an  extraordinary  force,  and  that  consequently  intec 
inflammation  and  swelling  are  almost  certain  to  ensue;  and  that  li 
some  cases,  tbe  very  fact  that  immediately  after  the  accident,  or  foi 
some  hours  succeeding,  no  swelling  occurs,  or  muscular  coatractioi 

*  Lancet,  Aug.  28,  1658.     Trans.  Loadon  Piilli.  Soc.^  1860, 
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and  that  replacement  of  the  fragments  is  easily  accomplished,  is  evi- 
dence only  of  the  great  severity  of  the  injury,  and  that  the  whole 
system  is  lying  nnder  the  shock :  to  which,  if  the  patient  does  not 
succumb,  sooner  or  later  reaction  will  ensue,  and  the  fragments  will 
be  gradually  drawn  up  with  a  resistless  power.  The  surgeon  ought 
to  remember  also  that  to  make  extension  in  this  case,  he  is  obliged 
to  pull  upon  those  very  ligaments  and  tendons  about  the  joint  which, 
having  been  torn  or  bruised,  must  soon  become  exquisitely  sensitive. 

The  long  straight  box,  already  recommended  when  speaking  of 
fracture  of  one  condyle,  is  equally  applicable  here ;  only  that  it  needs 
a  foot-board,  or  some  sort  of  foot-piece  to  which  an  extending  appa- 
ratus may  be  secured,  and  that  a  pillow  should  be  placed  under  the 
knee  to  give  the  limb  the  proper  flexion. 

Case, — A  man  was  admitted  into  St.  Thomas's  Hospital,  London, 
Sept.  17, 1816,  with  a  fracture  between  the  condyles,  accompanied  also 
with  a  fracture  through  the  shaft  higher  up,  occasioned  by  being 
caught  in  the  wheels  of  a  carriage  while  in  motion.  There  was  a 
small  wound  opposite  the  point  of  fracture,  and  the  external  condyle 
was  displaced  outwards. 

The  limb  was  laid  in  a  fracture  box,  and  in  a  position  of  semi- 
flexion. 

On  the  18th  of  November,  the  external  condyle,  having  protruded 
through  the  skin,  and  being  dead,  was  removed  with  the  forceps, 
bringing  with  it  a  portion  of  the  articular  surface. 

On  the  6th  of  December  he  was  discharged  from  the  hospital,  and 
in  February  following  he  was  walking  without  any  support,  and  with 
the  free  use-  of  the  joint.^ 

Case, — A  gentleman  living  about  eighty  miles  from  town  was 
thrown  from  his  carriage,  breaking  the  left  femur  just  above  the  con- 
dyles into  many  fragments,  so  that  when  I  saw  him,  on  the  following 
day,  the  attending  physician  showed  me  about  four  or  five  inches  of 
the  entire  thickness  of  the  shaft  which  he  had  removed.  The  external 
condyle  was  completely  separated  from  the  internal,  and  was  quite 
movable. 

In  this  case  the  attempt  to  save  the  limb  resulted  in  the  loss  of  the 
patient's  life  on  the  sixth  or  seventh  day. 

Separation  of  the  Lower  Epiphysis. — M.  Coural  relates  the  case  of 
a  boy  11  years  old,  who,  while  his  leg  was  buried  in  a  hole  up  to  his 
knee,  fell  forwards,  separating  the  lower  epiphysis  from  the  shaft,  and 
at  the  same  time  driving  the  shaft  behind  the  condyles  into  the  popli- 
teal space.  The  epiphysis  also  became  tilted  in  such  a  manner  that 
its  lower  extremity  was  directed  forwards.     The  limb  was  amputated. 

Madame  Lachapelle  mentions  a  case  in  which  traction  at  the  foot  of 
a  child  in  the  act  of  birth  caused  at  the  same  time  a  separation  of  the 
lower  epiphysis  of  the  femur  and  the  upper  epiphysis  of  the  tibia. 
The  child  was  born  dead.^ 

Dr.  Little  presented  to  the  New  York  Pathological  Society,  May  24, 

'  A.  Cooper  on  DIbIoo.,  &c.,  op.  cit.,  p.  239. 
'  Malgaigne,  op.  oil.,  t.  i.  p.  69. 
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1865,  a  specimen  obtained  from  bis  own  practice.  A  boy,  a^  11, 
while  hanging  on  to  the  back  of  a  wagon,  had  his  right  leg  caagbt 
between  the  spokes  of  the  wheel  while  it  was  in  rapid  motion,    A  few 

kkours  after  the  accident,  Dr.  Little  found  the  upper  fragment  of  the 
femur  projecting  through  an  ofiening  in  the  upper  and  outer  partol 
the  popliteal  space.  On  examination,  the  wound  did  not  appear  to 
communicate  with  the  knee-joioL  Under  the  influence  of  an  aiin^ 
thetic  the  fragments  were  reduced ;  the  reduction  occasioning  adoU 

Lcartilagioous  crepitus.     There  was  at  the  time  no   pulsation  in  the 

^posterior  tibial  artery,  and  the  limb  was  cold.  The  limb  was  laid 
over  a  double  inclined  plane.  The  following  day  the  upper  fragmcni 
was  again  displaced,  and  it  was  found  that  it  could  only  be  kept  in 
place  by  extreme  flexion  of  the  leg.  This  position  was  tbenefore 
adopted  and  maintained ;  considerable  traumatic  fever  followed,  with 

'swelling,  and  on  the  thirteenth  day  a  secondary  hemorrhage  occurred 
from  the  anterior  tibial  artery  near  its  origin,  and  it  became  neces^nr 
to  amputate.     The  boy  made  a  good  recovery.     The  specimen  showed 

tthat  the  line  of  separation  had  not  followed  the  cartilage  tbrougfaoat, 

*^l>ut  had  at  one  point  traversed  the  bony  structure. 

Dr.  Voss  at  the  same  meeting  remarked  that  he  had  met  with  the 

■  game  accident     There  was  no   protrusion  of  bone,  but  an  abaoesi 

■•formed,  and  it  became  necessary  to  amputate. 

Dr,  Buck  saw  a  case  which  occurred  in  the  practice  of  Dr.  Hugh 
Walsh,  of  Fordham,  The  subject  was  a  boy  14  years  old,  and  it  hap- 
pened in  the  same  manner  as  with  Dr.  Little^a  patient*  I  know  of 
no  other  cases  of  this  accident. 


CHAPTER  XXIX. 

FRACTURES  OP  THE  PATELLA. 


Cavjfes.—  Of  twenty-one  fractures  of  the  patella  which  have  oome 
under  my  observation,  twenty  were  the  result  of  direct  blows  or  of 
falls  upon  the  knee.  In  the  remaining  example  the  fracture  was  dac 
solely  to  muscular  action;  a  sailor,  aged  about  thirty  years,  bad 
caught  the  heel  of  his  boot  in  a  knot-hole  in  the  floor,  which  threw 
him  backwards,  and  in  the  effort  to  sustain  himself  the  patella  was 
broken  transversely.  Dr.  Kirkbride  has  reported  a  case  in  which  both 
patellae  were  broken  in  a  similar  manner,  but  at  diflerent  periods.  The 
patient  was  a  girl,  a^t.  29,  who  was  admitted  into  the  Pennsylvania  Hos- 
pital, OcL  16,  0533.  "In  falling  backwards,  and  making  an  ettbrt  to 
save  herseliV*  the  right  patella  had  been  fractured.  She  was  dismissed 
cured  on  the  2d  of  December,  and  on  the  20th  of  April  following  she 
was  readmitted,  with  a  fracture  of  the  left  patella,  produced  in 

'  Liltk,  Vo*8,  Buok,  N.  Y,  Journ.  Med.,  Nor.  1865. 
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same  manner  as  before ;  but  in  her  eflFort  to  save  the  right  limb,  the 
left  received  all  the  strain,  and  the  patella  gave  wayJ  Dr.  Kirkbride 
records  another  instance  of  fracture  from  muscular  exertion  in  a  man 
St.  32,  who  attempted  to  jump  into  a  cart,  by  raising  his  body  with 
his  hands  resting  upon  the  bottom  of  the  vehicle  ;^  and  Dr.  Hay  ward, 
of  Boston,  saw  a  case  in  the  Massachusetts  General  Hospital,  in  a  man 
»t.  67,  which  occurred  in  consequence  of  a  false  step  in  descending 
a  flight  of  stairs.' 

Pathology. — All  the  fractures  produced  by  muscular  action  have 
been  found  to  be  transverse,  and  the  same  is  true  generally  of  fractures 


produced  by  direct  blows;  occasionally,  however,  we  meet  with  lon- 
gitudinal fractures,  or  with  fractures  more  or  less  oblique  and  com- 
minuted. Seventeen  of  the  fractures  seen  by  me  were  simple  and 
transverse,  one  was  simple  and  oblique,  and  one  was  comminuted. 
The  oblique  fracture  was  in  the  person  of  a  child  five  years  old,  who 
fell  on  his  left  knee,  Jan.  31,  1848,  breaking  ofi*  a  small  fragment  from 
the  upper  and  inner  margin  of  the  patella.  It  did  not  separate  from 
the  main  fragment  except  when  the  knee  was  flexed,  and  it  was  then 
thrown  directly  forwards,  presenting  to  the  finger  a  sharp  point.  Dr. 
Flint,  who  was  with  myself  in  attendance,  kept  the  leg  extended,  and 
had  the  knee  constantly  moistened  with  cool  lotions.    Six  months 


Fig.  180. 


after,  I  could  not  discover  any  traces  of  the  accident.     There  is  a 
specimen,  illustrating  a  similar  fracture,  but  not  united,  in  the  collec- 

•  Kirkbride.  Amer.  Jonrn.  Med.  Sci.,  Auj^.  1835.  vol.  xri.  p.  330. 
«  Hajward,  Am.  Joufd.  Med.  Sci.,  vol.  xxx.,  from  New  Eng.  Quart.  Journ.,  Julj, 
1842. 
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tioTi  at  St.  Thomas's  Hospital,  London.*    Dupujtren.  A.  CJooper,  mA 
others,  have  also  oientioned  eases  of  longitudinal  fracture, 

I  have  stien  a  double  transverse  fracture*  or  a  fracture  of  both 
patellae,  in  a  man  set  22,  who  fell  I'rom  a  third-story  window*  striking^ 
ne  says,  upon  his  knees.  He  was  taken  to  the  Hospital  of  the  Sisters 
of  Charity,  in  Buffalo^  and,  after  a  few  w^eeks,  made  an  excellent 
recovery. 

Symptoms. — The  symptoms  which  character]^  a  transverse  fracture  ^ 
of  the  patella  are  sufficiently  diagnostic.     The  fragments  are  separated 
from  each  other,  the  superior  fragment  being  drawn  upwards  more  or 
less,  according  to  the  power  and  activity  of  the  muscles,  or  the  degree 
to  which  the  ligamentous  covering  of  the  patella  has  been  torn.    In 

some  cases,  also,  the  violent  flexion  of  the 
^»^'  ^^^*  knee  has  completed  the  separation  which  j 

otherwise  might  have  been  only  partial 
By  passing  the  6nger  along  the  anleriorj 
surface  of  the  limb  with  a  moderate  de-j 
gree  of  firmness,  the  depression  between | 
the  fragments  will  be  made  manifest* 

No  crepitus  can  be  expected  unlests  the 
fragments  remain  in  contact,  a  condition 
which  is  very  unusual.     The    patient 
unable  to  stand,  and  especially  is  the  powerj 
of  extending  the  leg  upon  the  thigh  com- 
pletely lost.    Usually  a  good  deal  of  swell- 
ing immediately  succeeds  the  accident,  and 
after  a  time  the  skin  becomes  more  or  less  discolored  from  effusions  ofl 
blood.     If  the  fracture  is  longitudinal  or  oblique,  a  slight  separationr 
is  usually  present,  but  not  always  very  easily  detected. 

Prognosis, — One  of  my  patients,  who  had  a  comminuted  fractare,  ] 
with  other  serious  injuries,  died,  but  not  as  a  consequence  of  the  frac- 
ture.     In  the  following  case  the  fragments  appear  never  to  have  united, 
although  the  patient  recovered  : — 

Jolin  Shark ie,  a^t.  24,  a  soldier  in  the  British  service,  while  serving 
in  the  East  Indies,  was  struck  on  the  right  knee  while  he  was  in  a 
sitting  posture,  with  his  leg  bent  under  him. 

He  was  immediately  placed  under  the  charge  of  the  surgeon  of  the 
89th  regiment  of  infantry.  During  the  first  eleven  days  no  splints  or 
bandages  w^ere  applied,  on  account  of  the  severe  inflammation  and 
swelling.  A  comjiress  was  then  placed  over  both  fragments,  and 
they  were  bound  together  by  rollers,  &c.     The  w^hole  limb  was  sus- 

? ended  on  an  inclined  plane,  the  foot  being  made  fast  to  a  foot-board, 
'his  treatment  was  continued  four  months.     When  the  bandages  were  I 
removed,  the  limb  was  badly  swollen,  and  immediately  the  upper  frag- 
ment was  drawn  up  toward  the  body.     Eighteen  months  elapsed  be- 
fore he  could  walk,  even  with  the  aid  of  a  cane, 

March  27,  1855,  twenty-nine  years  after  the  injury  was  received,  he 


Fn^meaLs  lepttrfttod  bjr  Hezion  of 


A.  Cooper,  On  Dl-^toc.,  Ac,  op.  cit.,  p.  232 


FRACTURES  OF  THE  PATELLA. 


445 


i 


\ 


was  an  inmate  of  the  Buflalo  Hospital,  and  T  was  permitted  to  ex- 
amine his  knee  carefully. 

The  lower  fragment  is  not  displaced,  h\il  when  the  leg  is  straight 
upon  the  thigh  the  upper  fragment  lies 
two  and  a  half  inches  from  the  lower,  ^^^  1^2. 

and  when  it  is  flexed  upon  the  thigh  the 
upper  fragment  is  removed  five  inches 
from  the  lower. 

There  is  no  ligament  or  other  bond  of 
union,  so  far  as  I  can  discover.  He  walks 
with  very  little  or  no  halt,  but  he  cannot 
walk  fast 

In  every  other  instance  which  haa 
come  under  my  notice  union  has  taken 
place  at  periods  varying  from  twenty- 
four  to  fifty-eight  days,  the  average  being 
thirty -eight  days.  Fifteen  eases  have 
united  by  a  ligament  varying  in  length 
from  one-quarter  to  one-half  an  inch. 
These   measurements,   made   upon    the 

living  subject,  may  not  be  matbematically  accurate,  but  they  cannot 
be  far  from  the  truth. 

In  the  case  of  a  man  set  40,  the  ligamentons  union,  at  first  complete, 
seems  to  have  subsequently  given  way  in  part.  He  called  upon  me 
for  advice  nine  weeks  after  the  fracture  had  occurred.  The  patella 
was  surrounded  with  bony  callus,  so  tliat  it  was  considerably  wider 
than  the  other.  The  fragments  appeared  to  be  united  by  a  short  liga- 
ment,  except  on  the  inner  side,  where  there  was  a  separation  or 
rupture  of  the  ligament  to  the  extent  of  one-quarter  of  an  inch.  The 
patient  explained  this  by  saying  that  the  splint  was  removed  at  the 
end  of  four  weeks,  and  that  after  a  week  more  he  began  to  walk,  but 
that  he  almost  immediately  felt  it  tear  or  give  way  on  the  inner  side. 

During  the  autumn  of  1865  I  examined  the  leg  of  Dr.  B.,  a  graduate 
of  Belle vue  Medical  College,  and  found  a  transverse  fracture  of  the 
right  patella,  with  great  displacement  of  the  upper  fragment.  He  in- 
formed me  that  he  had  fallen  six  years  before,  when  nineteen  years 
old,  upon  a  stone,  striking  upon  the  patella.  The  fracture  was  recog- 
nized, and  the  limb  was  laid  upon  a  straight  splint.  At  the  end  of 
three  months  the  limb  was  removed  from  the  splint,  and  the  union  was 
found  to  be  complete,  with  a  separation  of  the  fragments  to  the  extent 
of  half  or  three-quarters  of  an  inch.  The  knee  was  much  anchylosed. 
Soon  after  this  the  upper  fragment  began  to  draw  up,  and  at  the  end  of 
a  year  was  as  much  displaced  as  it  is  now.  At  this  moment  it  is  dis- 
placed three  inches,  and  seems  to  be  held  to  the  lower  fragment  only 
by  a  narrow  ligament  attached  to  their  inner  margins.  He  extends 
and  flexes  the  leg  perfectly,  and  walks  without  the  least  halt,  but  this 
limb  wearies  sooner  than  the  other. 

February  16,  IS^\(\,  John  Donahue,  «t.  50,  was  admitted  into  my 
wards  at  Belle  vue,  with  a  refracture  of  the  right  patella,  lie  stated 
that  it  was  first  broken  eight  weeks  before,  aud  that  it  had  united,  but 
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that  the  day  before  his  admission,  while  seated  on  the  ground,  te 
attempted  to  rise,  and  that  the  ligament  suddenly  gave.  I  found  ihe 
fragmenta  separated  one  inch,  and  by  pressing  the  upper  fragxneiil 
against  the  lower  a  slight  crepitus  was  occasioned.  His  limb  wn 
placed  upon  a  single  inclined  plane,  and  union  soon  accurrei 

Dr,  Kirkbride  has  reported  a  case  of  ligamentous  uuion  of  the 
patella,  in  which  the  ligament  was  two  and  a  half  inches  long,  and 
'Vas  attached  only  to  the  inner  margins  of  the  fracture.  "  He  was  able 
to  walk  as  rapidly  as  ever,  and  without  perceptible  limping,"*  A 
similar  case  is  reported  by  Dr.  Watson,  of  New  York,  in  which  tbe 
fragments  became  separated  three  and  a  half  inches.'  In  both  instances 
tlie  fragments  were  supposed  to  have  united  by  a  short  ligameoi, 
which  had  become  lengthened  by  premature  use  of  the  limb ;  in  the 
case  reported  by  Kirkbride,  the  ligament  seemed  to  have  partly  torn, 
as  in  the  case  reported  by  myself.  Dr.  Coale  presented  to  the  Boston 
Society  for  Medical  Improvement,  at  its  April  meeting  in  1856*  i 
specimen  of  a  fractured  patella  taken  from  a  man  sixty -five  years  old, 
the  fracture  having  occurred  ten  years  before.  The  fragments  were  ai 
tirst  so  closely  united  that  no  division  between  them  could  be  di* 
covered,  but  subsequently  they  became  separated  at  their  outer  edges 
one  inch,  and  at  their  inner  edges  one-eighth  of  an  inch.* 

Twice,  I  believe,  I  have  seen  a  bony  union  of  the  patella.  The  fir8i 
instance  is  that  to  which  I  have  already  referred  as  an  oblique  or 
longitudinal  fracture  across  one  corner  of  the  patella;  and  in  the  other 
example  the  action  of  the  muscles  upon  the  upper  fragment  waa  pre- 
vented by  the  occurrence  of  a  fracture  of  the  shaft  of  the  femur  at  the 
same  time,  which  permitted  the  thigh  to  shorten  upon  itself.  The 
man  was  about  twenty-five  years  old,  and  in  a  fall  from  a  scaftbld  had 
broken  his  left  femur,  and  also  the  patella.  The  patella  wa3  brokea 
transversely  near  its  middle,  and  also  longitudinally  near  its  inner 
margin.  The  fragments  were  all  distinctly  made  out.  Drs.  Lewis  and 
Dayton,  of  Buffalo,  were  in  attendance,  -and  on  the  fifth  day  I  waa 
called  in  consultation.  We  dressed  the  limb  with  a  long  straight 
splint,  employing  moderate  extension  and  counter-extension.  The 
patella  was  covered  with  strips  of  adhesive  plaster.  On  the  fifty- 
eighth  day  I  found  the  fragments  of  the  patella  united.  June  3, 1854, 
five  months  after  the  accident,  I  examined  the  limb  carefully.  The 
femur  was  shortened  half  an  inch,  ami,  although  tlie  two  main  frag- 
ments of  the  patella  were  separated  half  an  inch,  the  bond  of  union 
seemed  to  be  bone.  It  was  hard,  and  allowed  of  no  motion  in  the 
upper  fragment  separate  from  the  lower.  The  lateral  fragment  was 
also  apparently  uuited  by  bone  and  iu  place,  lie  had  but  little  motion 
in  the  kneegoiot,  yet  he  walked  very  well,  and  was  able  to  pursue  his 
tra<le»  as  a  carpenter,  without  much  inconvenience* 

Sir  Astley  Cooper  succeeded  in  obtainiug  a  bony  union  in  some 
longitudiaal  fractures,  but  in  a  majority  of  cases  it  failed,  owing  to  the 

'  Kirkbride,  Amer.  Jonrn,  of  Med.  8c1«jtio«s,  vol.  xvi.  p.  32. 
■  Wataou,  N.  Y.  Joiirn.  of  MhiI.  An.l  tiurgerj,  vol.  iti.,  first  aerieSi  p.  3C6. 
ale,  Boston  M^jd.  and  Surg  Journal,  roL  Uv.  p.  402, 
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want  of  apposition  in  the  fragments.  It  might  seem  that  it  would  be 
easy  to  accomplish  apposition  in  all  longitudinal  fractures,  but  expe- 
rience has  shown  that  it  is  not  always,  the  fragments  being  kept 
asunder  partly  by  the  action  of  the  oblique  fibres  of  the  vasti  and 
partly  by  the  pressure  of  the  condyles  of  the  femur,  especially  when 
the  leg  is  slightly  flexed. 

Whether  the  fracture  is  transverse  or  longitudinal,  a  bony  union 
may  occasionally  be  obtained  when  the  fragments  are  retained  in 
absolute  contact  for  a  sufficient  length  of  time;  but  the  failure  to 

f)rocure  a  bony  union  is  not  a  matter  of  consequence,  since  a  short 
igament  is  equally  useful. 

Post,  of  New  York,  has  reported  three  cases  of  compound  fracture 
of  the  patella  extending  into  the  knee-joint,  brought  to  a  successful 
termination.* 

In  a  case  mentioned  by  Eve,  of  Augusta,  occasioned  by  the  kick 
of  a  horse,  and  in  which  amputation  became  necessary  on  the  tenth 
day,  "  the  knee-joint  was  found  filled  with  dark  grumous  blood ;  a 
portion  of  the  cartilage  of  the  internal  condyle  of  the  os  femoris  was 
chipped  off,  and  the  patella  broken  into  a  number  of  fragments."' 

Lewitt,  of  Michigan,  has  related  a  case  of  fracture  in  a  lad  aet.  16, 
produced  by  striking  his  knee  against  a  piece  of  timber,  which  re- 
sulted in  suppuration  of  the  knee-joint,  but  from  which  he  finally 
recovered  with  the  perfect  use  of  the  limb.  The  fracture  of  the  patella 
was  oblique,  traversing  only  its  upper  and  outer  margin,  and  it  was 
never  much  displaced.' 

Dr.  Levergood,  of  Pennsylvania,  has  reported  a  similar  case,  in  which 
it  became  necessary  to  open  the  joint  freely,  yet  it  was  followed  by 
an  excellent  recovery,  only  a  slight  anchylosis  remaining  at  the  knee- 
joint* 

TVeaiment, — The  dressing  which  I  have  usually  employed  in  the 
treatment  of  this  fracture  consists  of  a  single  inclined  plane,  of  suffi- 
cient length  to  support  the  thigh  and.  leg,  and  about  six  inches  wider 
than  the  limb  at  the  knee.  This  plane  rises  from  a  horizontal  floor 
of  the  same  length  and  breadth,  and  is  supported  at  its  distal  end  by 
an  upright  piece  of  board,  which  serves  both  to  lift  the  plane  and  to 
support  and  steady  the  foot.  The  distal  end  of  the  inclined  plane 
may  be  elevated  from  six  to  eighteen  inches,  according  to  the  length  of 
the  limb  and  other  circumstances.  Upon  either  side,  about  four  inches 
below  the  knee,  is  cut  a  deep  notch.  The  foot-piece  stands  at  right 
angles  with  the  inclined  plane,  and  not  at  right  angles  with  the  hori- 
zontal floor ;  it  may  be  perforated  with  holes  for  the  passage  of  tapes 
or  bandages  to  secure  the  foot. 

Having  covered  the  apparatus  with  a  thick  and  soft  cushion  care- 
fully adapted  to  all  the  irregularities  of  the  thigh  and  leg,  especial 
care  being  taken  to  fill  completely  the  space  under  the  knee,  the 

*  Post,  New  York  Journ.  of  Med.,  vol.  ii.,  first  series,  p.  3G7. 

«  Eve,  Southern  Med.  and  Surg.  Journ.,  1848  ;  also  Boat.  Med.  Journ.,  vol.  xxxvli. 
p.  427.  »  Lewitt,  Medical  Independent,  Sept.  1856. 

<  Levergood,  Amer.  Journ.  Med.  Sol.,  Jan.  1860. 
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whole  limb  is  now  laid  upon  it,  and  the  foot  gently  secured  to  tbe 
foot-board,  between  whicb  and  the  foot  another  cushion  ia  placed. 

The  body  of  the  patient  should  also  be  flexed  upon  the  thigh,  so  as 
the  more  eflfectually  to  relax  the  quadriceps  femoria  muscle. 

Fig.  183. 


Ui 


Tni  AcrrnoK't  Mode  of  DiBSiEffo  A  Fractubbd  Patkli^a. 
a.  Bed.    b.  Floor  of  *ppArata§.     e.  Foot-piece^  fttrtilsbed  with  r«Q<utr»  tbrongb  which  •tnpi  vajU  ] 
pAiiMtd  to  iM>car(r  th9  foot.  aDd  with  plui  oo  tacb  mftrgio,    d.  S\^t  \neiini*d  pUot  fMlenad  to  tht  fixfl- 
plece  lit  Kof  helgbt,  bj  m^aiiii  of  u  hook  dropp«d  over  Iba  plofl.    e,  «>  Caskloo  ;  Ihlckor  oodor  th«  ksat 
ihaii  at  either  «tid.  /  BoUer  to  M«etina  leg  aad  tJi^li  to  thft  iticltii<"d  ptiiia«^;  not  com |.il«t0Ty  applied,  ff. 
JkdbealTA  ptMlera  laid  over  a  eompreM  and  e«>«wd  onder  the  apllnt.    Thove  from  al»ov«  pan  Lbtoucl  %  ^ 
noteh  io  th*  tplUat  below  ibe  knee.    A,  A.  Esde  of  the  eompraaaeti  M«a  from  under  ibe  adhe«lT«  plaitcfa 

A  compress  made  of  folded  cotton  cloth,  wide  enough  to  cover  the  J 
whole  breadth  of  the  knee,  and  long  enough  to  extend  from  a  poin^l 
four  inches  above  the  patella  to  the  tuberosity  of  the  tibia,  and  one 
quarter  of  an  inch  thick,  is  now  placed  on  the  front  of,  and  above  tha 
knee.     While  an  assistant  presses  down  the  upper  fragment  of  thsj 
patella,  the  surgeon  proceeds  to  secure   it  in  place  with  bands  oc 
adhesive  plaster.    Each  hand  skould  be  two  or  two  and  a  half  inche 
wide,  and  sufficiently  long  to  inclose  the  limb  and  splint  obliquelyJ 
The  centre  of  the  first  band  is  laid  upon  the  compress  partly  above  anfl 
partly  upon  the  upper  fragment,  and  its  extremities  are  brought  dowB 
so  as  to  pass  through  the  two  notches  on  the  side  of  the  splint  and 
close  upon  each  other  underneath.     The  second  band,  imbricating  the 
first,  descends  a  little  lower  upon  the  patella,  and  is  secured  below  in 
the  same  manner.     The  third,  and  so  on  successively  until  the  whol4 
extent  of  the  compress  and  knee  is  covered,  is  carried  more  nearl) 
at  right  angles  around  the  leg  and  splint;  the  last  bamia  passing 
obliquely  from  below  the  ligamentura  patellae  upwards  and  backwarda 
The  dressing  is  now  completed  by  passing  a  cotton  roller  around  tb« 
whole  length  of  the  limb  and  splint,  commencing  at  the  toes  and 
enditig  at  the  groin.    Tbis  is  to  be  applied  lightly,  as  its  object  is  only" 
to  support  and  iiteady  the  limb  upon  the  splint. 

The  great  advantage  which  this  mode  of  dressing  possesses  is,  that 
it  does  not  ligate  the  leg  or  thigh  completely,  since,  on  either  side 
between  the  broad  margins  of  the  splint  and  the  points  where 
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straps  and  bandages  touch  the  limb,  there  is  a  space,  more  or  less  con- 
siderable, against  which  no  pressure  is  made,  and  through  which  the 
circulation  may  go  on  without  impediment ;  so  that,  however  firmly 
the  bands  are  drawn  across  the  knee,  no  swelling  occurs  in  the  foot. 
As  to  its  efficiency,  the  best  testimony  which  can  be  presented  is  the 
simple  fact  that  of  six  cases  treated  by  this  method,  four  have  united 
by  a  ligament  of  only  one-quarter  of  an  inch  in  length,  and  two  by  a 
ligament  of  half  an  inch. 

The  following  example  of  a  fracture  of  both  patellsB  will  illustrate 
the  general  advantages  of  this  dressing: — 

John  Dundas,  8Bt.  22,  fell,  October  22,  1852,  in  the  night,  while 
asleep,  from  a  window  in  the  third  story  of  a  dwelling-house,  striking 
with  his  knees  upon  the  stone  side- walk. 

On  the  tenth  aay  I  took  charge  of  him  at  the  BuflFalo  Hospital  of 
the  Sisters  of  Charity.  I  found  both  limbs  in  Gibson's  modification 
of  Hagedorn's  splint  for  fractured  thighs,  with  a  figure-of-8  bandage 
loosely  applied.  The  fragments  were  very  much  displaced.  I  im- 
mediately proceeded  to  inclose  each  leg,  from  the  toes  upwards  as  far 
as  the  knee,  with  a  paste  bandage,  and  then  having  properly  cush- 
ioned the  limbs  and  laid  them  over  two  separate  inclined  planes,  I 
secured  the  fragments  in  place  with  adhesive  plaster ;  subsequently 
the  limbs  and  planes  were  made  fast  together  by  successive  turns  of 
a  roller. 

The  knees  were  examined  frequently,  and  the  dressings  occasion- 
ally renewed. 

November  28, 1852,  thirty-seven  days  after  the  fractures  had  oc- 
curred, the  splints  and  bandages  were  finally  removed.  Both  patellae 
had  united  by  ligamentous  tissue,  the  length  of  which  was  about  one- 
quarter  of  an  inch. 

In  a  few  weeks  more  he  left  the  hospital,  walking  with  only  a  slight 
impairment  of  the  motions  of  the  joints. 

The  plan  adopted  by  M.  Gama,  of  Val  de  Grace,^  is  similar  to  that 
which  I  have  now  described,  but  the  splint  upon  which  the  limb 
reposes  is  not  so  wide,  while  width  is  an  essential  point  in  the  attain- 
ment of  the  objects  which  I  propose.  Dr.  Neill,  of  Philadelphia,  uses 
also  the  adhesive  plaster  straps,  but  they  are  not  placed  outside  of  the 
splint.*  Such,  also,  I  understand  to  be  Mr.  Alcock's  method  of  using 
the  adhesive  plaster.* 

The  dressing  and  apparatus  employed  by  Wood,  of  King's  College 
Hospital,  is  very  similar  to  my  own,  but,  as  will  be  seen  by  the  accom- 

Eanying  drawing,  the  splint  is  only  five  or  six  inches  wide.    Dr.  Wood 
as  substituted  hooks  for  the  notches.* 

Dr.  Dorsey,  of  Philadelphia,  employed  a  very  simple  apparatus, 
which  will  serve  to  illustrate  the  general  plan  adopted  by  many  sur- 
geons, both  at  home  and  abroad.  It  is  liable,  however,  to  the  objec- 
tion already  stated,  namely,  that  it  interrupts  too  much  the  circula- 

>  Malgaigne,  Traits  des  Fraotares,  etc.  op.  oit.,  p.  764. 

*  Philada.  Med.  Examiner,  vol.  z.  p.  1. 

*  Praotioal  Observationa  on  Fraotares  of  the  Patella  and  of  the  Olecranon,  by 
Thomas  Aloook,  p.  296.  *  Fergosson's  Surgery,  p.  307. 
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lion  of  the  limb.     His  apparatus  consists  of  a  piece  of  wood  talf  an  I 
incb  thick  and  two  or  three  inches  wide,  and  long  enough  lo  extead  j 

Pig.  184, 


^ 


Ji. 


Wood*!  appsretiLS. 


from  the  buttock  to  the  heel ;  near  the  middle  of  this  splint,  and  six 
inches  apart,  two  bands  of  strong  doubled  muslin,  a  yard  long, 
nailed.     The  splint  is  then  cushioned,  and  the  limb  laid  upon  i 

Fig.  185. 


im 


J<»ba  Sj-uf  Dori«7*«  ]MktelU  vptlnL 

roller  being  first  applied  from  the  ankle  to  the  groin,  encompassing 
the  knee  in  the  form  of  the  figure-of-S ;  after  which  the  two  muali 
bands  are  secured  across  the  knee  in  such  a  manner  as  that  the  lowe 
one  shall  draw  down  the  upper  fragment,  and  the  upper  one  elevafij 
the  lower  fragment. 

A  single  instance  will  explain  the  danger  of  ligation  to  which  i 
have  alluded,  and  Vhich,  although  it  may  be  greater  in  case  a  star 
or  dextrioe  bandage  is  used,  exists  in  some  degree,  whatever  materii 
for  bandaging  is  employed,  if  it  is  applied  to  the  whole  circumference 
of  the  limb,  and  constant  attention  is  not  paid  to  the  progress  of  itc 
swelling. 

"A  vine-dresser,  a^t  40,  of  a  good  constitution,  fell  and  received  a 
simple  transverse  fracture  of  the  ]>atella  on  the  15th  of  January.  The 
medical  officer  called  upon  to  attend  hira  applied  first  a  bandage  tat 
the  purpose  of  drawing  together  the  fragments,  and  afterwards , 
starched  bandage  extending  from  the  toes  to  the  upper  part  of 
thig^  *  '  ^imb  was  then  put  upon  an  inclined  plane,  TIj 
w  few  times,  but.  as  he  scarcely  suffered,  the  .  _ 

''  disturbed.     On  the  first  of  March  (sixteenth  day)  the 
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attendant  returned  to  remove  the  bandage,  when  the  odor  arising  from 
the  limb  led  him  to  believe  that  gangrene  had  taken  place,  and  Dr. 
Defer  was  sent  for.  Dr.  Defer  found  the  limb  in  the  following  state : 
The  toes,  which  were  not  covered  by  the  bandage,  were  completely 
insensible  and  mummified.  The  bandage  being  removed,  the  gan- 
grene was  perceived  to  extend  within  seven  inches  of  the  knee,  and 
was  arrestea  in  its  progress.  The  foot  was  cold,  and  was  totally  in- 
sensible ;  the  epidermis  was  raised  up,  and  was  beginning  to  be  sepa- 
rated from  the  skin.  The  articulation  of  the  ankle  was  exposed,  and 
the  ligaments  destroyed.  The  bones  of  the  leg  were  also  exposed  in 
their  lower  third,  and  the  tendons  were  in  a  sloughy  state.  Amputa- 
tion was  performed,  and  the  patient  recovered."* 

Very  little  better  than  the  starch  bandage,  and  exposing  the  patient 
in  a  still  greater  degree  to  the  dangers  of  ligation  and  strangulation, 
are  either  of  the  methods  recommended  by  Sir  Astley  Cooper,  Figs. 
186,  187. 

Pig.  186. 


Sir  A.  Cooper's  method  hj  circular  tapes. 
Fig.  187. 


Sir  A.  Cooper's  method  by  a  leather  oonnter-strap. 

Mr.  Lonsdale's  instrument,  Fig.  188,  is  ingenious,  but  complicated. 
It  is  also  liable  to  the  serious  objection  that  it  forbids  almost  entirely 
the  use  of  bandages,  which,  while  they  are  capable  of  doing  great  mis- 
chief when  they  bind  the  limb  too  closely,  are  capable  also  of  proving 
eminently  serviceable  when  they  press  upon  certain  portions  of  the 
limb,  and  not  with  too  much  force. 

Malgaigne's  hooks  or  clamps  I  regard  as  liable  to  more  serious 
objections,  and,  notwithstanding  considerable  testimoify  in  their  favor, 
I  should  be  reluctant  to  recommend  them. 

In  case  the  fracture  is  oblique  or  longitudinal,  it  will  only  be  neces- 
sary to  lay  the  limb  in  a  straight  position,  so  as  to  prevent  that  lateral 

>  Amer.  Joum.  Med.  Sci.,  vol.  xxir.  p.  462,  from  Gazette  M6dioale,  No.  28 


I  reslrmuu^  nor  to  eieraie  mc 

m  flE«^  ascMuU  of  litefil 

Utrni  of  A  ToUer^  with  or  witlKMet 

nyiy  leeni  lo  dffffmttd,  will  corapkte 

pan  of  the  txcaSiDeiil. 

I  have  not  aMstioDed  Ibe  rapid  and  jometfaiicai  inleiise  inflamiMif^^^ 
to  which  the  kaee-joiiit  is  fiahle  after  a  fracture  of  the  pal^k;  tad 
whieh  k  oAea  gmllj  aggnvated  hy  Ae  iigodiekyiia  applieatloa  of 
baodageii  Id  no  imtmeit  oi^bl  tM  handages  to  be  applied  verf 
tigfaUj  at  the  first  dreniii^  and  dviog  the  first  fii%  or  aix  dajs  tbe 
patieot  ought  lo  be  aeen  ooee  or  twioe  dailj,  and  the  oaost  pronpl 
atteatioii  giieii  to  anj  eomplaiiits  of  pain  or  soreness  aboot  tlui  knee. 
Ftraea  the  begtooiiii^  elotha  Moiateaed  in  oool  water  aboold  be  eoa* 
fitaalljr  laid  o/fmr  the  drujiiing ;  b«t  in  ease  adhesive  plaster  ia  iisecl^ 
we  must  be  carefal  not  to  soak  the  atrapa  si^baentlj  to  loosen  th&BL 

If  the  swdlittg  and  infiammataon  inetease  rapidl j.  it  wcmld  be  far 
better  lo  remove  the  atiapa  or  bandsgpir  altogether  br  a  few  dajs^ 
than  to  take  the  risks  ooeseqnent  opon  their  cootiacianoe. 

The  anehylosia  whieh  osnlly  fiiUows  dbe  recovery  of  tlie  palieai, 
and  which  is  often  almost  eompbto;  is  to  be  overoonie  bj  long-eoo^ 
tinned  passive  motion;  bnt  gtest  care  most  be  taken  not  to  roptare 
the  liguient,  as  we  have  alrsndj  aaen  happen  in  aooe  caaee. 

Dr,  Alfred  CL  Poa^  of  the  Hew  Tcnk  Hospital,  has  exobed  the 
knee-joint  in  a  case  of  andijrlons  of  loi^  staoJing ;  the  limb  beiog 
somnch  fiezed  in  oonseqoenee  of  a  eomaiinnted  (ra^re  of  the  palelbi, 
as  to  be  not  merely  nslea^  bnt  an  intolerable  enenmbnuioe.  The 
patient  was  a  laborix^  man  of  ab^al  forty  years  of  age.  Thb  open- 
tion  wia  aiada  in  pinnaoa  to  arfipqtntann^  at  the  rtt^nest  of  the  i 
UmaOV  ^^H^ 

^^qjL  u  ^  Vie,  ^T.  isMk. 


FRACTCRKS  OF  THE  PATELLA. 


44H 


same  Tnanner  as  before;  but  in  her  effort  to  save  the  right  limb,  the 
left  received  all  the  strain,  and  the  patella  gave  way."  Dr.  Kirkbride 
records  another  instance  of  fracture  from  muscular  exertion  in  a  man 
set  32,  who  attempted  to  jump  into  a  cart,  by  raising  his  body  with 
Lis  hands  resting  upon  the  bottom  of  the  vehicle;^  and  Dr.  Hayward, 
of  Boston,  saw  a  case  in  the  Massachusetts  General  Hospital,  in  a  man 
ml.  67,  which  occurred  in  conseq[uence  of  a  false  step  in  descending 
a  flight  of  stairs.' 

Pathology. — All  tbe  fractures  produced  by  muscular  action  have 
been  found  to  be  transverse,  and  the  same  is  true  generally  of  fractures 


Fig.  178. 


Fig.  in. 


produced  by  direct  blows;  occasionally,  however,  we  meet  with  lon- 
gitudinal fractures,  or  with  fractures  more  or  less  oblique  and  com- 
minuted. Seventeen  of  the  fractures  seen  by  me  were  simple  and 
transverse,  one  was  simple  and  oblique,  and  one  was  comminuted. 
The  oblique  fracture  was  in  the  person  of  a  child  five  years  old,  who 
fell  on  his  left  knee»  Jan,  #31,  1848>  breaking  ofl'a  small  fragment  from 
the  upper  and  inner  margin  of  the  patella.  It  did  not  separate  from 
the  main  fragment  except  when  the  knee  was  flexed,  and  it  was  then 
thrown  directly  forwards,  presenting  to  the  finger  a  sharp  point.  Dr. 
Flint,  who  was  with  myself  in  attendance,  kept  the  leg  extended,  and 
had  the  knee  constantly  moistened  with  cool  lotions.    Six  months 


Fig.  180. 


after,  I  could  not  discover  any  traces  of  the  accident.    There  is  a 
specimen,  illustrating  a  similar  fracture,  but  not  united,  in  tbe  collcc- 

'  Kirkbride.  Am^r.  Jnura.  Med.  Sci.,  Antj.  1815.  rol.  xri,  p.  330. 
*  Hajward,  Am.  Jouro.  Med,  Sci.,  vol.  xxx.,  from  N«w  Kng,  Quart.  Journ. ,  Jalj, 
1S42. 
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tion  at  St.  Thomas's  Hospitalp  London.*    Dnpuytren,  A.  Cooper,  and 
otliers,  have  also  mentioned  cases  of  longitudinal  fracture. 

I  have  seen  a  double  transverse  fracture,  or  a  fracture   of  both 

{>atellaB,  in  a  man  set  22,  who  fell  from  a  third-story  window,  striking, 
je  says,  upon  his  knees.  He  was  taken  to  the  Hospital  of  the  Sisters 
of  Charity,  in  Buffalo,  and,  after  a  few  weeks,  made  an  excellent 
recovery. 

Si/7}rpioms, — The  symptoms  which  characterize  a  transverse  fracture 
of  t!ie  patella  are  sufficiently  diagnostic.  The  fragments  are  separated 
from  each  other,  the  superior  fragment  being  drawn  upwards  more  or 
less,  according  to  the  power  and  activity  of  the  muscles,  or  the  degree 
to  which  the  ligamentous  covering  of  the  patella  has  been  torn.     In 

some  cases,  also,  the  violent  flexion  of  the 
knee  has  completed  the  separation  which 
otherwise  might  have  been  only  partia]. 
By  passing  the  finger  along  the  anterior 
surface  of  the  limb  with  a  moderate  de- 
gree of  firmness,  the  depression  between 
the  fragments  will  be  made  manifest. 

No  crepitus  can  be  expected  unless  the 
fragments  remain  in  contact,  a  condition 
which  is  very  unusual.  The  patient  is 
unable  to  stand,  and  especially  is  the  power 
of  extending  the  leg  upon  the  thigh  com- 
pletely lost.  Usually  a  good  deal  of  swell- 
ing immediately  succeeds  the  accident,  and 
after  a  time  the  skin  becomes  more  or  less  discolored  from  eflusionsof 
blood.  If  the  fracture  is  longitudinal  or  oblique,  a  slight  separation 
is  usually  present,  but  not  always  very  easily  detected. 

Prognosis, — One  of  my  patients,  who  had  a  comminuted  fracture, 
with  other  serious  injuries,  died,  but  not  as  a  consequence  of  the  frac- 
ture. In  the  following  case  the  fragments  appear  never  to  have  united, 
although  the  patient  recovered  : — 

John  Sharkie,  set.  24,  a  soldier  in  the  British  service,  while  serving 
in  the  East  Indies,  was  struck  on  the  right  knee  while  he  was  in  a 
sitting  posture,  with  his  leg  bent  under  him. 

He  was  immediately  placed  under  the  charge  of  tlie  surgeon  of  the 
89th  regiment  of  infantry.  During  the  first  eleven  days  no  splints  or 
bandages  were  applied,  on  account  of  the  severe  inflammation  and 
swelling.  A  comiiress  was  then  placed  over  both  fragments,  and 
they  were  bound  together  by  rollers,  &c.  The  whole  limb  was  sus- 
pended on  an  inclined  plane,  the  foot  being  made  fast  to  a  foot-board* 
This  treatment  was  continued  four  months.  When  the  bandages  were 
removed,  the  limb  was  badly  swollen,  and  immediately  the  up{)er  frag- 
ment was  drawn  up  toward  the  body.  Eighteen  months  elapsed  be- 
fore he  could  walk,  even  with  the  aid  of  a  cane. 

March  27,  1855,  twenty-nine  years  after  the  injury  was  received,  he 


FzngRieuU  •epAratod  hj  tfexion  of 
tho  knee. 
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'  A.  Ctmptjr,  Ou  Di.iloc.,  &c.,  op.  cit.,  p,  232. 
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was  an  inmate  of  the  Buffalo  Hospital,  and  I  was  permitted  to  ex- 
amine his  knee  carefully. 

The  lower  fragment  is  not  displaced,  but  wdien  the  leg  is  straight 
upon  the  thigh  the  upper  fragment  lies 
two  and  a  half  inches  from  tlie  lower, 
and  when  it  is  flexed  upon  the  thigh  the 
upper  fragment  ia  removed  five  inches 
from  the  lower. 

There  is  no  ligament  or  other  bond  of 
unioD,  so  far  as  I  can  discover.  He  walks 
with  very  little  or  no  halt,  hut  he  cannot 
walk  fast 

In  every  other  instance  which  has 
come  under  my  notice  union  has  taken 
place  at  periods  varying  from  twenty- 
four  to  fifty-eight  days,  the  average  being 
thirty -eight  days.  Fifteen  cases  have 
united  by  a  ligament  varying  in  length 
from  one-quarter  to  one-half  an  inch. 
These   measurements,   made   upon    the 

living  subject,  may  not  be  mathematically  accuratCj  but  they  cannot 
be  far  from  the  truth. 

In  the  case  of  a  man  set.  40,  the  ligamentous  union,  at  first  complete, 
seems  to  have  subsequently  given  way  in  part,  lie  called  upon  me 
for  advice  nine  weeks  after  the  fracture  had  occurred.  The  pateUa 
was  surrounded  with  bony  callus,  so  that  it  was  considerably  wider 
than  the  other.  The  fragments  appeared  to  be  united  by  a  short  liga* 
ment,  except  on  the  inner  side,  where  there  was  a  separation  or 
rupture  of  the  ligament  to  the  extent  of  one^quarter  of  an  inch.  The 
patient  explained  this  by  saying  that  the  splint  was  removed  at  the 
end  of  four  weeks,  and  that  after  a  week  more  he  began  to  walk,  but 
that  he  almost  immediately  felt  it  tear  or  give  way  on  the  inner  aide. 

During  the  autumn  of  1865  I  examined  the  leg  of  Dr,  B.,  a  graduate 
of  Bellevue  Medical  College,  and  found  a  transverse  fracture  of  the 
right  patella,  with  great  displacement  of  the  upper  fragment.  He  in- 
formed me  that  he  had  fallen  six  years  before,  when  nineteen  years 
old*  upon  a  stone,  striking  upon  the  patella.  The  fracture  was  recog- 
nized, and  the  limb  was  laid  upon  a  straight  splint.  At  the  end  of 
three  months  the  limb  %vas  removed  from  the  splint,  and  the  union  was 
found  to  be  complete,  with  a  separation  of  the  fragments  to  the  extent 
of  half  or  three-quarters  of  an  inch.  The  knee  was  mucli  anchylosed. 
Soon  after  this  the  upper  fragment  began  to  draw  up.  and  at  the  end  of 
a  year  was  as  much  displaced  as  it  is  now.  At  this  moment  it  is  dis- 
placed three  inches,  and  seems  to  be  held  to  the  lower  fragment  only 
by  a  narrow  ligament  attached  to  their  inner  margins.  He  extends 
and  flexes  the  leg  perfectly,  and  walks  without  the  least  halt,  but  tliis 
limb  wearies  sooner  than  the  other. 

February  16,  18613,  John  Donahue,  Eet  50,  was  admitted  into  my 
wards  at  Bellevue,  with  a  refracture  of  the  right  patella.  He  stated 
that  it  was  first  broken  eight  weeks  before,  and  that  it  had  united,  but 
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that  the  day  before  his  admission,  while  seated  on  the  ground,  he 
attempted  to  rise,  and  that  the  ligament  suddenly  gave.  I  found  the 
fragments  separated  one  inch,  and  by  pressing  the  upper  fragraeut 
against  the  lower  a  slight  crepitus  was  occasioned.  His  limb  was 
}>iaccd  npon  a  single  inclined  plane,  and  union  soon  occurred. 

Dr.  Kirk  bride  has  reported  a  case  of  ligamentous  union  of  the 
patella,  in  which  the  ligament  was  two  and  a  half  inches  long,  and 
w^as  attached  only  to  the  inner  margins  of  the  fracture.  *^  He  was  able 
to  walk  as  rapidly  as  ever,  and  without  perceptible  limping,'*^  A 
similar  case  is  reported  by  Dr.  AVatson,  of  New  York,  in  which  the 
fragments  became  separated  three  and  a  half  inches.*  In  both  instances 
the  fragments  were  supposed  to  have  united  by  a  short  ligament^ 
which  had  become  leogthened  by  premature  use  of  the  limb ;  in  the 
case  reported  by  Kirkbride,  the  ligament  seemed  to  have  partly  torn, 
in  the  case  reported  by  myself.     Dr.  Coale  presented  to  the  Boston 

^Society  for  Medical  Improvement,  at  its  April  meeting  in  1B56.  a 
specimen  of  a  fractured  patella  taken  from  a  man  sixty-five  years  old, 
the  fracture  having  occurred  ten  years  before.  The  fragments  were  at 
tirst  BO  closely  united  that  no  division  between  them  could  be  dis- 
covered, but  subsequently  they  became  separated  at  their  outer  edges 

I  one  inch,  and  at  their  inner  edges  one-eighth  of  an  inch.* 

Twice,  I  believe,  I  have  seen  a  bony  union  of  the  patella.  The  first 
instance  is  that  to  which  I  have  already  referred  as  an  oblique  or 
longitudinal  fracture  across  one  corner  of  the  patella;  and  in  the  other 

(example  the  action  of  the  muscles  upon  the  upper  fragment  was  pre- 
vented by  the  occurrence  of  a  fracture  of  the  shaft  of  the  femur  at  the 
same  time,  which  permitted  the  thigh  to  shorten  upon  itself*  The 
man  was  about  twenty-five  years  old,  and  in  a  fall  from  a  scaffold  had 
broken  his  left  lemur,  and  also  the  patella.  The  patella  was  broken 
transversely  near  its  middle,  and  also  longitudinally  near  its  inner 
margin.  The  fragments  were  all  distinctly  made  out.  Drs,  Lewis  and 
Dayton,  of  Buffalo,  were  in  attendance,  -and  on  the  fifth  day  I  was 
called  in  consultation.  We  dressed  the  limb  with  a  long  straight 
splint,  employing  moderate  extension  and  counter-extension.  The 
patella  was  covered  with  strips  of  adhesive  plaster.  On  the  fifty- 
eighth  day  I  found  the  fragments  of  the  patella  united.  June  3, 1854, 
five  months  after  the  accident,  I  examined  the  limb  carefully.  The 
femur  was  shortened  half  an  inch,  and,  although  the  two  main  frag- 
ments of  the  patella  were  separated  half  an  inch,  the  bond  of  union 
seemed  to  be  bone.  It  was  hard,  and  allowed  of  no  motion  in  the 
upper  fragment  separate  from  the  lower.  The  lateral  fragment  was 
also  apparently  united  by  bone  and  in  place.  He  had  but  little  motion 
in  the  knee-joint,  yet  he  walked  very  well,  and  was  able  to  pursue  his 
trade,  as  a  carpenter,  without  much  inconvenience. 

Sir  Astley  Cooper  succeeded  in  obtaining  a  bony  union  in  some 
longitudinal  fractures,  but  in  a  majority  of  cases  it  failed,  owing  to  the 

*  Klrkbride,  Amer.  J<iurn.  of  M«d.  Sciences.  ToL  xv[.  p.  32, 

*  VVatarju,  N.  Y.  Journ.  of  Med.  and  Surtrery,  vol.  in.,  flrdl  aeries,  p.  SG6, 
>  Cottlu,  Boslon  M*>d.  and  Stirg.  Journal^  vol.  liv.  p.  402. 


want  of  apposition  in  tlie  fragments.  It  might  seem  that  it  would  be 
ea^y  to  accomplish  apposition  in  all  longitudinal  fractures,  but  expe- 
rience has  shown  that  it  is  not  always,  the  fragments  being  kept 
asunder  partly  by  the  action  of  the  oblique  fibres  of  the  vasti  and 
partly  by  the  pressure  of  the  condyles  of  tke  femur,  eapecially  when 
the  leg  is  slightly  flexed. 

Whether  the  fracture  is  transverse  or  longitudinal,  a  bony  union 
may  occasionally  be  obtained  when  the  fragments  are  retained  in 
absolute  contact  for  a  sufficient  length  of  time;  but  the  failure  to 

f>rocure  a  bony  onion  is  not  a  matter  of  consequence,  since  a  short 
igament  is  equally  useful. 

Post,  of  New  York,  has  reported  three  cases  of  compound  fracture 
of  the  patella  extending  into  the  knee-joint,  brought  to  a  successful 
termination,' 

In  a  case  mentioned  by  Eve,  of  Augusta,  occasioned  by  the  kick 
of  a  horse^  and  in  which  amputation  became  necessary  on  the  tenth 
day,  '*the  knee-joint  was  found  filled  with  dark  grumous  blood;  a 
portion  of  the  cartilage  of  the  internal  condyle  of  the  os  femoris  was 
chipped  off,  and  the  patella  broken  into  a  number  of  fragments.'^* 

Lewitt,  of  Michigan,  has  related  a  case  of  fracture  in  a  lad  aat.  16, 
produced  by  striking  his  knee  against  a  piece  of  timber,  which  re- 
sulted in  suppuration  of  the  knee-joint,  but  from  which  he  finally 
recovered  with  the  perfect  use  of  the  limb,  Tlie  fracture  of  the  patella 
"Was  oblique,  traversing  only  its  upper  and  outer  margin,  and  it  waa 
never  much  displaced,^ 

Dr.  Levergood,  of  Pennsylvania,  has  reported  a  similar  case»  in  which 
it  became  necessary  to  open  the  joint  freely^  yet  it  waa  followed  by 
an  excellent  recovery,  only  a  slight  anchylosis  remaining  at  the  knee- 
joint* 

TreatmenL-^ThQ  dressing  which  I  have  usually  employed  in  the 
treatment  of  this  fracture  consists  of  a  single  inclined  plane,  of  suffi- 
cient length  to  support  the  thigh  and  leg,  and  about  six  inches  wider 
than  the  limb  at  the  knee.  This  plane  rises  from  a  horizontal  floor 
,  of  the  same  length  and  breadth,  and  is  supported  at  its  distal  end  by 
an  upright  piece  of  board,  which  sorves  both  to  lifl  the  plane  and  to 
support  and  steady  the  foot.  The  distal  end  of  the  inclined  plane 
may  be  elevated  from  six  to  eighteen  inches,  according  to  the  length  of 
the  limb  and  other  circumstances.  Upon  either  side,  about  four  inches 
below  the  knee,  is  cut  a  deep  notch.  The  foot- piece  stands  at  right 
angles  with  the  inclined  plane,  and  not  at  right  angles  witli  the  hori- 
zontal floor ;  it  may  be  perforated  with  holes  for  the  passage  of  tapes 
or  bandages  to  secure  the  foot. 

Having  covered  the  apparatus  with  a  thick  and  soft  cushion  care- 
fully adapted  to  all  the  irregularities  of  the  thigh  and  leg,  especial 
care  being  taken  to  fill  completely  the  space  under  the  knee,  the 

'  Po8t»  New  York  Joiirn.  of  Med,,  vol,  iL,  llrgt  aeripa,  p.  3fl7, 

*  Kre,  Soathem  Med*  and  Surg.  Jouro.,  184S  ;  also  Bent,  M«iL  Joitro.^  vol.  xxxvlU 
p,  427.  ^  LevfltU  Mediual  Iud*?ptiUii«Dt,  Sept.  185tJ. 

*  Levergood,  Amer.  Jonrn.  Med.  Bci.,  Jan.  1860. 
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whole  limb  is  now  laid  upon  it,  and  tbe  foot  gently  secured  to  tlie 
foot'board»  betweeo  whicb  and  the  foot  another  cushion  is  plaoed. 

The  body  of  the  patient  should  also  be  flexed  upon  the  tbigh^  so  aa 
tbe  more  effectually  to  relax  the  quadriceps  fetnoris  muscle* 


Bed. 


TBI  AtrrnoA*!  Modk  or  Dmuuro  a  Fracturei>  Patklla. 
b.  Floor  of  AppihinitaJi.    «?.  Foot-pleee,  rarninhed  witb  fetie«trje  thruitgb  which  •trmp*  m^j  be 


pu«od  to  itifmre  the  foot,  nnd  with  ptti»  on  «*ftch  mnrglfi.  d.  Slugte  Inclined  p]:ftae  (juilciied  to  th«  faal- 
piece  nt  any  hdght,  hj  ai«A»ii  of  »  hook  dropped  orpr  the  plna.  e.  e.  Cashlon  ;  thicker  a&der  tb(»  kjanii^ 
thikti  lit  eUbor  end,  /.  Roller  to  secare  It-g  «knd  th1i|y;b  lo  the  iticllned  plikne;  tiot  coiupUtelj  Applied,  ff, 
AdhetArn  pi  Rate  ra  laid  over  u.  coaiproBB  &Dd  eromied  undor  the  splliiit.  Tbo»e  from  above  pasa  throQfb  * 
ttoteh  In  ibft  apllnt  balow  lb«  knoe.   J!i*  A,  Bada  of  the  eampresMa,  ««en  froia  under  UkB«dIiMtv«»  p)«it«ra, 

A  compress  nmde  of  folded  cotton  cloth,  wide  enough  to  cover  the 
wliole  breadth  of  the  knee,  and  long  enough  to  extend  from  a  point 
four  iuches  above  the  patella  to  the  tuberosity  of  the  tibia,  and  ono- 
quarter  of  an  inch  thick,  is  now  placed  on  the  front  of,  and  above  the 
knee.  While  an  assistant  presses  down  the  upper  fragment  of  the 
patella,  the  surgeon  proceeds  to  secure  it  in  place  with  bands  of 
adhesive  plaster*  Each  band  sUould  be  two  or  two  and  a  half  inches 
wide,  and  sufficiently  long  to  inclose  the  limb  and  splint  obliquely. 
The  centre  of  tbe  first  band  is  laid  upon  the  compress  partly  above  and 
partly  upon  the  upper  fragment,  and  its  extremities  are  brought  down 
so  as  to  pass  through  the  two  notches  on  the  side  of  the  splint  and 
close  upon  each  other  underneath.  The  second  band,  imbricating  the 
first,  descends  a  little  lower  upon  the  patella,  and  is  secured  below  in 
the  same  manner.  The  third,  and  so  on  successively  until  the  whole 
jextent  of  the  compress  and  knee  is  covered,  is  carried  more  nearly 
^at  right  angles  around  the  leg  and  splint;  the  last  bands  passing 
obliquely  from  below  the  ligamentuni  patella?  upwards  and  backwards* 
The  dressing  is  now  completed  by  passing  a  cotton  roller  around  the 
whole  length  of  the  limb  and  splint^  commencing  at  the  toes  and 
ending  at  the  groin.  This  is  to  be  applied  lightly,  as  its  object  is  only 
to  support  and  steady  the  limb  upon  the  splint. 

The  great  advantage  which  this  mode  of  dressing  possesses  is,  that 
it  does  not  ligate  the  leg  or  thigh  completely,  since,  on  either  side, 
between  the  broad  margins  of  the  splint  and  the  points  where  the 
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CHAPTER    XXXI. 

FRACTURES    OF   THE    FIBULA. 

Development  of  the  Fibula, — The  fibula  is  formed  from  three  centres 
of  ossification— -one  for  the  shaft,  and  one  for  each  extremity.    Bone 
begins  to  be  deposited  in  the  shaft  at  about  the  sixth 
week  of  foetal  life,  in  the  lower  extremity  during  the        Fig.  190. 
second  year,  and  in  the  upper  extremity  during  the  fourth 
year.     The  lower  epiphysis  unites  with  the  shaft  about 
the  twentieth  year,  and  the  upper  about  the  twenty-fifth 
year. 

I  have  not  found  any  recorded  examples  of  separation 
of  these  epiphyses. 

Causes  of  Fracture. — In  a  record  of  thirty-two  cases  I 
have  been  able  to  ascertain  the  cause  satisfactorily  in 
eighteen,  of  which  number  three  were  the  results  of  falls 
directly  upon  the  bottom  of  the  foot,  but  which  were 
probably  accompanied  with  a  twist  of  the  foot,  four  of  a 
slip  of  the  foot  in  walking  on  level  ground,  or  on  ground 
only  slightly  irregular,  and  twelve  of  direct  blows. 

Pathology. — In  all  of  the  fractures  which  have  been 
produced  by  falls  upon  the  bottom  of  the  foot,  and  in  all 
except  one  produced  by  a  slip  of  the  foot,  the  accident 
was  accompanied  with  a  dislocation  of  the  ankle ;  the 
foot  being  turned  outwards.  In  the  one  exceptional  case 
mentioned,  the  dislocation  may  also  have  occurred,  but 
the  fact  is  not  known. 

Both  Malgaigne  and  Dupuytren  have  noticed  a  dis- 
location in  the  opposite  direction,  or  a  turning  of  the 
foot  inwards,  more  often  than  a  turning  outwards.     I     TihI\T^^^{¥Lm 
cannot  think  their  observations  were  carefully  made.        oray.) 

Moreover,  in  at  least  seven  of  the  twelve  fractures  pro- 
duced by  direct  blows  the  tibia  has  been  thrown  more  or  less  inwards, 
and  consequently  the  foot  has  turned  out. 

In  twenty-four  examples  the  fracture  of  the  fibula  has  taken  place 
within  from  two  to  five  inches  of  the  lower  end  of  the  bone.  Twice  I 
have  found  the  external  malleolus  broken  off,  and  seven  times  the 
internal  malleolus. 

Four  of  the  fractures  occurring  in  consequence  of  direct  blows  were 
compound,  and  one  was  also  comminuted. 

Prognosis. — In  a  majority  of  cases,  where  the  fibula  has  been  broken 
from  two  to  five  inches  above  the  lower  end,  the  fragments  have  t 
inclined  toward  or  resting  against  the  tibia;  occasionally  I  ha' 
them  displaced  backwards.    Once  the  fibula  refused  to  unite  alto 
30 
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tion  of  tbe  limb*    His  apparatus  consists  of  a  piece  of  wood  talf  an 
iucli  thick  and  two  or  three  inches  wide,  and  long  enough  to  extend 

Fig.  184, 


WCM>d'l  kpfNUAtOS. 


from  the  buttock  to  the  heel ;  near  the  middle  of  this  splint,  and  six 
inches  apart,  two  bands  of  strong  doubled  muslin,  a  yard  long»  are 
nailed.    The  splint  la  then  cushioned;  and  the  limb  laid  upon  it^  a 

Fig.  185. 
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roller  being  first  applied  from  the  ankle  to  the  groin,  encompassing 
the  knee  in  the  form  of  the  figure-of-S;  after  which  the  two  muslin 
bands  are  secured  acroag  the  knee  in  such  a  manner  as  that  the  lower 
one  shall  draw  down  the  upper  fragment,  and  the  upper  one  elevate 
the  lower  fragment. 

A  single  instance  will  explain  the  danger  of  ligation  to  which  I 
have  alluded,  and  Vhich,  although  it  may  be  greater  in  case  a  starch 
or  dextrine  bandage  is  used,  exists  in  gome  degree,  whatever  material 
for  bandaging  is  employed,  if  it  is  applied  to  the  whole  circumference 
of  the  limb,  and  constant  attention  is  not  paid  to  the  progress  of  the 
swelling. 

"A  vine-dresser,  ast.  40,  of  a  good  constitution,  fell  and  received  a 
simple  transverse  fracture  of  the  patella  on  the  loth  of  January.  The 
medical  officer  called  upon  to  attend  him  applied  first  a  bandage  for 
the  purpose  of  drawing  together  the  fragments,  and  afterwards  a 
starched  bandage  extending  from  the  toes  to  the  upper  part  of  the 
thigh ;  the  limb  was  then  pnt  upon  an  inclined  plane.  The  patient 
viiis  visited  a  few  times,  but,  as  he  scarcely  suftcred,  the  apparatus 
was  in  no  way  disturbed.    On  the  first  of  March  (sixteenth  day)  the 
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FRACTURES    OF   THE    FIBULA. 

Development  of  the  Fibula, — The  fibula  is  formed  from  three  centres 
of  ossification — one  for  the  shaft,  and  one  for  each  extremity.     Bone 
begins  to  be  deposited  in  the  shaft  at  about  the  sixth 
week  of  foetal  life,  in  the  lower  extremity  during  the        Fig.  190. 
second  year,  and  in  the  upper  extremity  during  the  fourth 
year.     The  lower  epiphysis  unites  with  the  shaft  about 
the  twentieth  year,  and  the  upper  about  the  twenty-fifth 
year. 

I  have  not  found  any  recorded  examples  of  separation 
of  these  epiphyses. 

Causes  of  Fracture. — In  a  record  of  thirty-two  cases  I 
have  been  able  to  ascertain  the  cause  satisfactorily  in 
eighteen,  of  which  number  three  were  the  results  of  falls 
directly  upon  the  bottom  of  the  foot,  but  which  were 
probably  accompanied  with  a  twist  of  the  foot,  four  of  a 
slip  of  the  foot  in  walking  on  level  ground,  or  on  ground  * 

only  slightly  irregular,  and  twelve  of  direct  blows. 

Pathology. — In  all  of  the  fractures  which  have  been 
produced  by  falls  upon  the  bottom  of  the  foot,  and  in  all 
except  one  produced  by  a  slip  of  the  foot,  the  accident 
was  accompanied  with  a  dislocation  of  the  ankle ;  the 
foot  being  turned  outwards.  In  the  one  exceptional  case 
mentioned,  the  dislocation  may  also  have  occurred,  but 
the  fact  is  not  known. 

Both  Malgaigne  and  Dupuytren  have  noticed  a  dis- 
location in  the  opposite  direction,  or  a  turning  of  the 
foot  inwards,  more  often  than  a  turning  outwards.     I     FibriI^^"(From 
cannot  think  their  observations  were  carefully  made.        owy.) 

Moreover,  in  at  least  seven  of  the  twelve  fractures  pro- 
duced by  direct  blows  the  tibia  has  been  thrown  more  or  less  inwards, 
and  consequently  the  foot  has  turned  out. 

In  twenty-four  examples  the  fracture  of  the  fibula  has  taken  place 
within  from  two  to  five  inches  of  the  lower  end  of  the  bone.  Twice  I 
have  found  the  external  malleolus  broken  off,  and  seven  times  the 
internal  malleolus. 

Four  of  the  fractures  occurring  in  consequence  of  direct  blows  were 
compound,  and  one  was  also  comminuted. 

Prognosis. — In  a  majority  of  cases,  where  the  fibula  has  been  broken 

from  two  to  five  inches  above  the  lower  end,  the  fragments  have  united 

inclined  toward  or  resting  against  the  tibia ;  occasionally  I  have  seen 

them  displaced  backwards.    Once  the  fibula  refused  to  unite  altogether. 

an 
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Fig.  191. 


Fimcture  of  flbmlft 
semr  lower  eijd. 


The  malleoli  bave  generally  united  nearly  or  quite  in  place,  but  in 
two  instances  the  external  malleolus  has  been  found  displaced  terj 
much  downwards. 

Of  the  compound  fractures,  two  required  amputation,  one  wasUealei 
by  resection  of  the  lower  end  of  the  tibia,  and  one 
died  without  any  operation.  Douglas  has  reported 
a  case  of  compound  dislocation  with  fractore  of  the 
fibula,  which  being  reduced,  he  was  able  to  save  llie 
limb,  but  not  without  much  difficulty,  and  the  ankle 
remained  stiff,'  Other  surgeons  bave  met  with  simi- 
lar success,  but  I  shall  refer  to  this  subject  agaia 
under  the  head  of  compound  dislocations. 

Of  those  which  recovered,  twenty-eight  in  number, 
ten  have  been  found  to  have  more  or  less  unnaliHil 
prominence  of  the  internal  malleolus,  and  in  two  of 
these  the  malleolus,  or  lower  end  of  the  tibia,  projects 
very  much.  In  nearly  all  of  these  examples  the  " 
appears  somewhat  inclined  outwards. 

Generally  the  ankle-joint  has  remained  stiff 
some  time  after  the  bandages  have  been  removed; 
and  probably  in  all  case^s  in  which  the  accident  iras 
accompanied  with  a  dislocation  of  the  tibia.  But 
this  stiffness  has  usually  dii^appeared  after  a  few 
weeks  or  months.  Twice  I  have  noticed  oonsiderahie 
stiffness  after  about  six  months;  three  times  after  one  year;  in  one 
case  after  two  years ;  and  in  one  case  after  twenty  years  the  ankle 
would  occasionally  swell,  and  become  quite  stiffl  In  one  case  it  re- 
mained almost  immovable  after  twenty  years;  and  in  a  still  more 
remarkable  instance,  I  examined  the  limb  thirty  years  after  the  acci- 
dent, when  the  man  was  sixty-three  years  old,  and  although  there 
existed  no  swelling  or  deformity,  yet  this  leg  was  not  as  muscular 
as  the  other,  and  he  declared  that  up  to  this  time  the  ankle  remained 
quite  tender  to  the  touch,  and  that  occasionally  it  became  painful. 

When  I  com©  to  speak  of  dislocation  of  tlie  ankle,  I  shall  adopt 
the  usual  nomenclature,  and  shall  name  all  those  dislocations  in  which 
the  tibia  projects  inwards  from  the  foot,  *'  inward  dislocations  of  the 
tibia;''  yet  I  have  some  doubts  as  to  the  propriety  of  this  appellation. 
This  accident  seems  to  me  to  have  been  in  general  rather  a  lateral 
rotation  of  the  foot,  or  of  the  astragalus,  upon  the  lower  articulating 
surfaces  of  the  tibia  and  fibula.  Of  all  the  ginglymoid  joints,  the 
ankle  approaches  most  nearly  in  form  to  a  ball  and  socket  joint,  in 
consequence  especially  of  the  marked  prolongations  of  the  inalleQlus 
internus  and  exlernus.  In  other  ginglymoid  articulations  lateral  dis- 
placements are  not  unfrequeot,  but  lateral  rotation  can  scarcely  by 
any  accident  occur.  Here,  however,  the  reverse  holds  true ;  lateral 
displacement  is  difficult,  while  lateral  rotation  is  comparatively  easy 
of  accomplishment 

The  majority  of  cases  which  occur,  involving  a  disturbance  of  th© 
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relative  position  of  the  ankle-joint  surfaces,  are,  I  am  satified,  of  this 
latter  character,  viz.,  lateral  rotations  within  the  capsule,  rather  than 
true  dislocations ;  and  although  the  restoration  of  the  joint  surfaces 
to  position  is,  in  general,  easily  accomplished,  yet,  in  consequence  of 
eitner  a  fracture  of  the  fibula  or  malleolus  internus,  or  of  a  rupture  of 
the  internal  lateral  ligaments,  it  will  almost  always  happen  that  some 
deformity  will  remain.  The  fragments  of  the  fibula  will  fall  inwards 
towards  the  tibia,  and  the  foot,  unsupported  by  either  its  fibula  or  its 
internal  ligaments,  will  incline  perceptibly  outwards.  Nor  can  this  be 
whollv  prevented,  usually,  by  any  mechanical  contrivance.  Indeed,  it 
would  be  easy  to  demonstrate,  as  I  have  often  done  to  my  pupils,  that 
even  Dupuytren's  splint,  usually  employed  in  this  accident,  must  fail 
of  success  in  a  great  majority  of  cases,  since  the  subsequent  deformity 
is  due  less  to  the  fracture  of  the  fibula  and  its  consequent  displace- 
ment than  to  the  loss  of  the  internal  ligaments,  which  loss  nature  can 
seldom  fully  repair.  The  whole  apparatus  of  the  joint  has  suffered 
greatly,  and  its  form  and  functions,  therefore,  are  not  likely  to  be 
completely  restored,  whether  the  fibula  has  participated  in  the  injury 
or  not  As  further  evidence  of  the  correctness  of  this  view,  I  will 
state  that  in  three  of  the  examples  in  which  I  have  found  the  fractured 
fibula  united  and  resting  against  the  tibia,  the  motions  of  the  ankle- 
joint  have  been  completely  recovered. 

If,  however,  it  were  true  that  a  fracture  and  displacement  of  the 
fibula  is  the  sole  or  essential  cause  of  the  subsequent  deformity,  it 
would  still  be  found  often  impracticable  to  avoid  the  maiming,  since 
it  would  still  remain  impossible  to  lift  the  broken  ends  from  the  tibia, 
against  which,  or  in  the  direction  toward  which,  they  are  so  prone  to 
fall.  Inversion  of  the  foot  does  not  accomplish  it,  nor  have  I  ever 
been  able  to  make  anything  but  the  most  trivial  impression  upon  the 
upper  end  of  the  lower  fragment  by  pressure  upon  the  lower  extremity 
of  the  fibula. 

I  think  too  much  confidence  has  been  placed  in  the  efficiency  of 
*' Dupuytren's  splint."  I  believe,  indeed,  that  this  splint  ought  gene- 
rally to  be  preferred  as  a  means  of  support  and  retention  after  this 
accident,  and  I  have  myself  usually  employed  it ;  but  I  doubt  whether 
it  is  able  to  accomplish  all  that  its  illustrious  inventor  proposed. 

Trtaiment, — I  have  already  expressed  my  preference  for  Dupuy- 
tren's  mode  of  dressing  as  a  general  practice,  and  especially  would  I 
give  the  preference  whenever  the  accident  has  been  accompanied  with 

Fig.  192. 


Dapaytren'a  splint  modified. 

an  outward  luxation  of  the  foot,  and  a  consequent  rupture  of  the  in- 
ternal lateral  ligaments,  or  a  fracture  of  the  internal  malleolus. 
This  mode  ot*  dressing  is  essentially  as  follows: — 
A  pad,  or  long  junk,  made  of  a  piece  of  cotton  cloth,  stuflFed  with 
cotton  batting,  is  constructed  of  sufficient  length  to  extend  from  the 
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e  consideration  of  which  scarcely  belongs  properly  to  a  tr 
U|Mj«  fractures. 

The  malleolus  interims  is  broken  frequently  at  the  same  time  that" 
the  ankle-joint  is  dislocated,  and  this  accident  will  be  considered 
that  connection. 

Sqjaralion  of  Epiphyses,^^^ e  have  already  mentioned  (p.  441),  t 
Madame  Lachapelle  has  reported  a  case  of  separation  of  the  tipp 
epiphysis  of  the  tibia^  and  of  the  lower  epiphysis  of  the  femuTi  oecM-l 
sioned  by  pulling  at  the  foot  during  birth. 

Dr.  Voss,  of  New  York,  has  seen  a  separation  of  the  lower  epiphj-- 
sis  in  a  boy  14  years  old,  w^ho  in  falling  had  caught  his  foot  betweeitl 
two  blocks  of  wood.  The  upper  fragment  protruded  throogfa  Ihej 
skin.  Eeduction  was  effected,  but  subsequently  a  portion  of  tfaeJ 
epiphysis  became  necrosed  and  was  removed.  He  finally  reooveredf 
with  a  useful  joint.^ 

Prognosis, — No  shortening  can  occur  in  this  fracture  unless  one  or  J 
both  ends  of  the  fibula  are  displaced,  a  complication  which  I  ha?e| 
noticed  in  two  instances,  but  in  neither  case  did  the  shortening  exceed  | 
one-quarter  of  an  inch;  unless,  indeed,  the  fracture  occurs  above  ihe 
fibula,  or  the  fibula  bends  and  remains  bent,  or  the  comminution  and  j 
direction  of  the  fracture  is  such  at  either  end  as  to  allow  the  femur  ] 
or  the  astragalus  to  become  impacted.  I  have  never  recognized  either 
of  these  conditions. 

Occasionally  the  upper  fragment  has  been  slightly  displaced  for- 
wards. With  these  exceptions,  and  one  other  of  delayed  union  which 
I  shall  presently  mention,  this  bone,  in  my  experience,  has  been  found 
to  unite  promptly  and  without  any  appreciable  deformity.  Other 
surgeons  have  noticed  occ4isionaIly  that  the  upper  end  of  the  lower 
fragment  has  become  displaced  toward  the  fibula.  Dr.  Donne,  of 
Louisville,  has  reported  an  example  of  delayed  union  in  a  simple 
transverse  fracture  of  the  upper  end  of  the  tibia.  The  man  was  in* 
temperate.  Ten  weeks  after  the  accident  no  union  had  occurred,  anfl 
Dr.  Donne  introduced  a  eeton,  and  in  about  six  weeks  the  fragments 
were  ilrm.* 

If  the  fracture  extends  into  either  the  knee  or  ankle-joint,  the  danger 
of  anchylosis  is  imminent,  yet  experience  has  shown  that  it  may  some- 
times be  avoided. 

When  the  malleolus  is  broken  oft^  it  generally  becomes  slightly 
displaced  downwards,  and  in  this  position  a  complete  bony  or  ligi- 
mentous  union  takes  place. 

Treatment.--  The  tendency  to  displacement,  in  a  fracture  of  the  tibia, 
is  usually  so  slight,  if  it  exists  at  all,  that  simple  dressings,  lighl 
Bplints  of  felt  or  binder*a  board,  w^ith  rest  in  the  horizontal  posture 
npon  a  pillowy  fulfil  nearly  all  the  indications  w^hich  are  present*  The 
following  cases  will  illustrate  the  usual  course  of  these  accidents. 

Mr.s.  W,,  of  Buffalo,  fell.  Oct.  19,  1848,  striking  on  her  right  knee, 
breaking  the  tibia  transversely  just  below  the  tuberosity. 

'  Vo88,  N.  Y.  Journ.  Mud.,  Not.  1865,  p.  183. 

'  Doiin«,  Amer.  Journ.  UvA,  Sd.,  vol.  xitriii.  p.  534;  from  Wtsslfm  Jonrti,  M^. 
^SQd  Surg.,  Aag*  1841. 
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The  fall  was  the  result  of  a  misstep  on  level  ground,  and  was  at- 
tended with  only  slight  bruising  of  the  soft  parts.  She  says  that  on 
attempting  to  rise  she  discovered  what  had  happened,  the  bone  pro- 

1'ecting  very  distinctly,  and  she  pushed  and  pulled  it  into  place  with 
ler  own  hands. 

I  dressed  the  limb  by  laying  it  upon  a  pillow,  outside  of  which 
were  placed  two  broad  deal  splints,  tying  the  whole  snugly  together 
with  several  strips  of  bandage.  At  a  later  period  the  leg  and  thigh 
were  laid  over  a  double  inclined  plane. 

At  the  end  of  six  weeks  all  dressings  were  removed,  and  the  frag- 
ments were  found  to  have  united  firmly,  and  so  perfectly  as  that  the 
point  of  fracture  could  not  be  traced. 

Peter  Hamil,  of  BuflFalo,  set.  29,  was  admitted  into  the  hospital  Aug. 
81,  1849,  with  an  injury  to  his  left  leg,  which  had  occurred  two  days 
before.  A  young  surgeon  had  examined  the  limb,  and  thought  the 
femur  was  broken  just  above  the  joint.  He  had  applied  a  roller  from 
the  toes  to  the  thigh ;  and  to  the  thigh  were  applied  lateral  splints. 
These  dressings  were  on  the  limb  at  the  time  of  his  admission,  and 
•were  not  removed  until  the  next  day.  I  could  not  then  discover  any 
fracture  or  displacement,  and  the  dressings  were  discontinued,  the 
limb  being  merely  laid  upon  pillows. 

Oct  4,  when  examining  the  limb,  I  detected  a  slipping  sensation, 
like  that  produced  in  a  faJse  joint,  through  the  upper  end  of  the  tibia, 
and  I  now  easily  understood  what  had  "been  mistaken  for  a  fracture  of 
the  femur.  It  was  a  transverse  fracture  through  the  upper  end  of  the 
tibia,  and  without  displacement. 

No  splints  were  afterwards  applied,  and  on  the  25th  of  November, 
three  months  after  admission,  he  was  dismissed,  the  motion  between 
the  fragments  having  ceased,  but  the  knee  still  remaining  quite  stiff. 

The  presence  of  inflammation,  with  other  complications,  may,  how- 
ever, occasionally  render  the  treatment  more  difficult  and  the  results 
less  satisfactory. 

John  Mahan,  set.  89,  admitted  to  the  Bufialo  Hospital,  Feb.  16, 
1853,  with  a  compound  fracture  of  the  right  tibia,  near  the  middle  of 
the  leg.  The  bone  was  broken  by  the  kick  of  a  Dutchman.  I  found 
the  limb  much  swollen  and  very  painful,  and  I  laid  it  carefully  over  a 
double  inclined  plane,  and  directed  cold  water  irrigations;  I  also 
directed  morphine  in  full  doses.  The  inflammation  for  several  days 
threatened  the  complete  loss  of  his  limb.  On  the  tenth  day  the  distal 
end  of  the  upper  fragment  was  projecting  in  front  of  the  lower,  and  I 
depressed  the  angle  of  the  splint  and  made  moderate  pressure  upon  the 
upper  fragment.  On  the  twentieth  day  the  fragments  were  bent  back- 
wards, and  I  placed  a  compress  behind.  On  the  thirty-seventh  day 
we  took  the  limb  from  the  inclined  plane,  and  trusted  alone  to  side 
splints.  On  the  forty -fifth  day  we  removed  all  dressings.  The  frag- 
ments had  not  united.  The  limb  was  then  laid  upon  a  pillow,  and  six 
days  later  a  firm  gutta-percha  splint  was  applied  for  the  purpose  of 
steadying  the  bone,  but  the  splint  was  removed  daily  in  order  that  the 
leg  might  be  bathed  and  rubbed.  He  was  allowed  to  sit  up.  On  the 
fifty-ninth  day  motion  could  still  be  perceived  between  the  fragments, 
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and  he  was  directed  to  use  crotches.  On  the  ninety-third  day  tbe 
union  was  found  to  be  firm,  the  upper  fragment  rerhaining  shghtlj 
displaced  forwards. 

In  case  the  fracture  extends  into  the  knee-joint,  it  is  best  to  lay  ik 
lirab  upon  pillows  or  in  a  nicely -cushioned  box,  and  nearly  stmigbt 
No  extension  or  counter-extension  is  necessary  here  any  more  ibsa 
in  other  fractures  of  the  tibia  alone,  nor  are  lateral  splints  or  rollers 
necessary  or  proper  at  first,  as  a  general  rule;  but  especial  atteutioo 
should  constantly  be  given  to  the  prevention  of  inflamniation,  and  of 
subsequent  anchylosis.  The  omission  to  employ  splints  in  a  case  of 
this  kind  was  charged  against  a  surgeon  in  Vermont  as  evidence  of 
malpractice.  I  am  happy  to  say,  however,  that,  in  this  particular  tuise, 
he  was  sustained  by  the  testimony  of  the  medical  men  and  by  the 
verdict  of  tbe  jury;  but  the  attempt  which  the  reporter  has  made  to 
defend  this  as  a  universal  practice  in  fractures  of  the  leg,  or  of  tbe 
tibia  alone,  is  unfortunate,  and  evinces  a  lack  of  practica]  experience.' 

Whatever  position  is  adopted,  and  whatever  means  of  support  or 
retention  are  employed,  if  bandages  and  splints  are  applied  tightly  or 
injudiciously,  great  suffering  and  irreparable  mischief  to  the  knee-joiDl 
may  be  the  consequence. 

A  man,  v&L  23,  entered  the  Pennsylvania  Hospital,  July  18^  1839, 
with  an  oblique  fracture  through  the  head  of  the  tibia,  A  physicijin 
bad  applied  a  bandage  and  splint  to  the  leg,  and  sent  him  twenty  miles 
to  the  city,  and,  on  examination  af\er  his  arrival,  the  whole  limb  as 
high  as  the  groin  was  much  swollen,  red,  and  excessively  painfuL 
The  knee-joint  was  distended  and  very  tender.  All  dressings  were 
immediately  removed,  and  the  limb  laid  in  a  long  fracture- box  slightly 
elevated-  at  the  foot;  cool  lotions  were  applie<i,  and  the  patient  was 
freely  bled,  both  from  the  arm  and  by  the  application  of  leeches  The 
limb  was  kept  in  this  position  about  six  weeks,  and  at  the  end  of  two 
or  three  weeks  more  he  was  dismissed,  cured.  Dr.  Norris,  who  w*a 
the  hospital  surgeon  in  attendance,  has,  in  his  report  of  the  caae^  very 
properly  taken  this  occasion  to  warn  surgeons  of  the  danger  of  exces- 
sive bandaging  and  splinting  in  this  kind  of  fracture,  as  well  as  in  all 
other  Xractiires  of  the  lower  extremities.* 

Fractures  of  the  malleolus,  unaccompanied  with  any  other  acoideoi, 
demand  only  t!iat  tbe  limb  should  be  laid  upon  its  outer  or  fibukr 
side,  with  the  foot  so  supported  as  that  it  sliall  incline  inwards  towanls 
the  tibia.  In  this  simple  disposition  of  the  limb  we  have  done  all  tbit 
can  be  done  by  any  mechanical  contrivance  toward  approaching  the 
lower  fragment  to  the  shaft  from  which  it  has  been  broken. 

>  Boston  Med.  Joum.,  rol,  \\v,  p.  1,  Marob,  1856. 

'  Kurria,  Amer.  Jaurn.  of  Med.  Scl.,  voL  xjlUu  p,  291. 
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CHAPTER    XXXI. 

FRACTURES    OP   THE    FIBULA. 

Development  of  the  Fibula, — The  fibula  is  formed  from  three  centres 
of  ossification — one  for  the  shaft,  and  one  for  each  extremity.     Bone 
begins  to  be  deposited  in  the  shaft  at  about  the  sixth 
week  of  foetal  life,  in  the  lower  extremity  during  the        Fig.  190. 
second  year,  and  in  the  upper  extremity  during  the  fourth 
year.     The  lower  epiphysis  unites  with  the  shaft  about 
the  twentieth  year,  and  the  upper  about  the  twenty-fifth 
year. 

I  have  not  found  any  recorded  examples  of  separation 
of  these  epiphyses. 

Causes  of  Fracture. — In  a  record  of  thirty-two  cases  I 
have  been  able  to  ascertain  the  cause  satisfactorily  in 
eighteen,  of  which  number  three  were  the  results  of  falls 
directly  upon  the  bottom  of  the  foot,  but  which  were 
probably  accompanied  with  a  twist  of  the  foot,  four  of  a 
slip  of  the  foot  in  walking  on  level  ground,  or  on  ground 
only  slightly  irregular,  and  twelve  of  direct  blows. 

Pathology, — In  all  of  the  fractures  which  have  been 
produced  by  falls  upon  the  bottom  of  the  foot,  and  in  all 
except  one  produced  by  a  slip  of  the  foot,  the  accident 
was  accompanied  with  a  dislocation  of  the  ankle ;  the 
foot  being  turned  outwards.  In  the  one  exceptional  case 
mentioned,  the  dislocation  may  also  have  occurred,  but 
the  fact  is  not  known. 

Both  Malgaigne  and  Dupuytren  have  noticed  a  dis- 
location in  the  opposite  direction,  or  a  turning  of  the 
foot  inwards,  more  often  than  a  turning  outwards.     I     Fibni^^T^'r'jni 
cannot  think  their  observations  were  carefully  made.        or«y.) 

Moreover,  in  at  least  seven  of  the  twelve  fractures  pro- 
duced by  direct  blows  the  tibia  has  been  thrown  more  or  less  inwards, 
and  consequently  the  foot  has  turned  out. 

In  twenty-four  examples  the  fracture  of  the  fibula  has  taken  place 
within  from  two  to  five  inches  of  the  lower  end  of  the  bone.  Twice  I 
have  found  the  external  malleolus  broken  off,  and  seven  times  the 
internal  malleolus. 

Four  of  the  fractures  occurring  in  consequence  of  direct  blows  were 
compound,  and  one  was  also  comminuted. 

Prognosis. — In  a  majority  of  cases,  where  the  fibula  has  been  broken 

from  two  to  five  inches  above  the  lower  end,  the  fragments  have  united 

inclined  toward  or  resting  against  the  tibia;  occasionally  I  have  seen 

them  displaced  backwards.    Once  the  fibula  refused  to  unite  altogether. 

30 
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Fig.  191. 


Fmflttre  of  AbuU 
a e Ik r  lower  end. 


The  malleoli  have  generally  united  nearly  or  quite  in  place,  taltn 
two  iostaoces  the  external  malleolus  has  been  tbaad  displaced  Terj 
much  downwards. 

Of  the  compound  fractures,  two  required  amputation,  one  was  treatad 
by  resection  of  the  lower  end  of  the  tibia,  aod  cm 
died  without  any  operation.  Douglas  haa  reported 
a  case  of  compound  dislocation  with  fracture  of  \\m 
fibula,  which  being  reduced,  he  waa  able  toaavelbe 
limb,  but  not  without  much  difficulty,  and  theaakk 
remained  stifl?  Other  surgeons  have  met  with  simi- 
lar suceeas,  but  I  shall  refer  to  this  subject  again 
under  the  head  of  compound  dislocations. 

Of  those  which  recovered,  twenty-eight  in  nnmbei; 
ten  have  been  found  to  have  more  or  less  unnacanl 
prominence  of  the  internal  malleolus,  and  in  two  of 
these  the  malleolus^  or  lower  end  of  the  tibia,  projects 
very  much.  In  nearly  all  of  these  examples  the  fixH 
appears  somewhat  inclined  outwards. 

Generally  the  ankle-joint  has  remained  stifiF  for 
some  time  afler  the  bandage^i  have  been  removed; 
and  probably  in  all  cases  in  which  the  accideut  w^ 
accompanied  with  a  dislocation  of  the  tibia.  Bat 
this  stiflfness  has  usually  disappeared  after  a  few 
weeks  or  months.  Twice  I  have  noticed  considerable 
stiffness  after  about  six  months;  three  times  after  one  year;  in  om 
case  after  two  years;  and  in  one  case  after  twenty  years  the  ankle 
would  occasionally  swell,  and  become  quite  stiff.  In  one  case  it  re- 
mained almost  immovable  after  twenty  years;  and  in  a  still  more 
remarkable  instance,  I  examined  the  limb  thirty  years  after  the  acci- 
dent, when  the  man  was  sixty-three  years  old,  and  although  there 
existed  no  swelling  or  deformity,  yet  this  leg  was  not  as  rauscakr 
as  the  other,  and  he  declared  that  up  to  this  time  the  ankle  remained 
quite  tender  to  the  touch,  and  that  occasionally  it  became  painful 

When  I  come  to  si>eak  of  dislocation  of  the  ankle,  I  shall  adopt 
the  usual  nomenclature,  and  shall  name  all  those  dislocations  in  which 
the  tibia  projects  inwards  from  the  foot,  "  inward  dislocations  of  the 
tibia;"  yet  I  have  some  doubts  as  to  the  propriety  of  this  appellation. 
This  accideut  seems  to  me  to  have  been  in  general  rather  a  lateral 
rolation  of  the  foot,  or  of  the  astragalus,  upon  the  lower  articulatiDg 
surfaces  of  the  tibia  and  fibula.  Of  all  the  ginglyraoid  joints,  the 
ankle  approaches  most  nearly  in  form  to  a  ball  and  socket  joint,  in 
consequence  especially  of  the  marked  prolongations  of  the  malleolus 
internus  and  externus.  In  other  ginglymoid  articulations  lateral  dis 
placements  are  not  unfrequent,  bat  hiteral  rotation  can  scarcely  by 
any  accident  occur,  Ilere,  however,  the  reverse  holds  true ;  lateral 
displacement  is  difficult,  while  lateral  rotation  is  comparatively  easy 
of  accomplishment. 

The  majority  of  cases  which  occur,  involving  a  disturbanoo  of  the 

I  BoBton  Mtd.  aud  Surg,  Jouru.,  vol.  xatxlv.  p.  33G,  from  South© rn  Joqih.  of  Mtil. 
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relative  position  of  the  ankle-joint  surfaces,  are,  I  am  satified,  of  this 
latter  character,  viz.,  lateral  rotations  within  the  capsule,  rather  than 
true  dislocations ;  and  although  the  restoration  of  the  joint  surfaces 
to  position  is,  in  general,  easily  accomplished,  yet,  in  consequence  of 
either  a  fracture  of  the  fibula  or  malleolus  internus,  or  of  a  rupture  of 
the  internal  lateral  ligaments,  it  will  almost  always  happen  that  some 
deformity  will  remain.  The  fragments  of  the  fibula  will  fall  inwards 
towards  the  tibia,  and  the  foot,  unsupported  by  either  its  fibula  or  its 
internal  ligaments,  will  incline  perceptibly  outwards.  Nor  can  this  be 
whoUv  prevented,  usually,  by  any  mechanical  contrivance.  Indeed,  it 
would  be  easy  to  demonstrate,  as  I  have  often  done  to  my  pupils,  that 
even  Dupuytren's  splint,  usually  employed  in  this  accident,  must  fail 
of  success  in  a  great  majority  of  cases,  since  the  subsequent  deformity 
is  due  less  to  the  fracture  of  the  fibula  and  its  consequent  displace- 
ment than  to  the  loss  of  the  internal  ligaments,  which  loss  nature  can 
seldom  fully  repair.  The  whole  apparatus  of  the  joint  has  suffered 
greatly,  and  its  form  and  functions,  therefore,  are  not  likely  to  be 
completely  restored,  whether  the  fibula  has  participated  in  the  injury 
or  not  As  further  evidence  of  the  correctness  of  this  view,  I  will 
state  that  in  three  of  the  examples  in  which  I  have  found  the  fractured 
fibula  united  and  resting  against  the  tibia,  the  motions  of  the  ankle- 
joint  have  been  completely  recovered. 

If,  however,  it  were  true  that  a  fracture  and  displacement  of  the 
fibula  is  the  sole  or  essential  cause  of  the  subsequent  deformity,  it 
would  still  be  found  often  impracticable  to  avoid  the  maiming,  since 
it  would  still  remain  impossible  to  lift  the  broken  ends  from  the  tibia, 
against  which,  or  in  the  direction  toward  which,  they  are  so  prone  to 
fall.  Inversion  of  the  foot  does  not  accomplish  it,  nor  have  I  ever 
been  able  to  make  anything  but  the  most  trivial  impression  upon  the 
upper  end  of  the  lower  fragment  by  pressure  upon  the  lower  extremity 
of  the  fibula. 

I  think  too  much  confidence  has  been  placed  in  the  efficiency  of 
*' Dupuytren's  splint."  I  believe,  indeed,  that  this  splint  ought  gene- 
rally to  be  preferred  as  a  means  of  support  and  retention  after  this 
accident,  and  I  have  myself  usually  employed  it;  but  I  doubt  whether 
it  is  able  to  accomplish  all  that  its  illustrious  inventor  proposed. 

Treatment. — I  have  already  expressed  my  preference  for  Dupuy- 
tren's  mode  of  dressing  as  a  general  practice,  and  especially  would  I 
give  the  preference  whenever  the  accident  has  been  accompanied  with 

Fig.  192. 


Dnpaytren*!  splint  modified. 


an  outward  luxation  of  the  foot,  and  a  consequent  rupture  of  the  in- 
ternal lateral  ligaments,  or  a  fracture  of  the  internal  malleolus. 
This  mode  of  dressing  is  essentially  as  follows : — 
A  pad,  or  long  junk,  made  of  a  piece  of  cotton  cloth,  stuffed  with 
cotton  batting,  is  constructed  of  sufficient  length  to  extend  from  the 
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condyles  of  the  femur  to  a  point  jnst  above  the  malleolus  interotMi 
TIjis  pad  must  be  about  five  or  six  inches  in  width,  and  thicker  by 
one  or  two  indies  at  its  lower  than  its  upper  end.  This  is  to  be  laul 
upon  the  inside  of  the  leg,  with  its  base  or  thickest  portion  ncsfting 
against  the  tibia  just  above  the  internal  malleolus.  Over  this  ftd\^ 
to  be  placed  a  long  fi  rm  splint,  extending  also  from  above 
the  knee  to  three  inches  beyond  the  bottom  of  the  foci 
With  a  few  turns  of  a  roller  the  upper  end  of  the  splint 
will  now  be  made  fast  to  the  knee,  and  with  a  seootul 
roller  the  lower  end  must  be  secured  to  the  foot.  Th« 
application  of  this  last  bandage  requires,  however, 
some  care  in  its  adjustment.  Its  puri:v<.>se  is  simply  to 
rotate  the  foot  inwards,  while  at  the  same  tirae  the  tibia 
is  pressed  outwards ;  and  to  this  end  it  must  b©  applied 
in  the  form  of  a  figure-of8  over  both  i>plint  and  fooC^ 
embracing  alternately  the  heel  and  the  instep.  Inj 
order  to  be  eifectual,  it  raust  be  drawn  pretty  firinlyj 
and  no  portion  of  the  bandage  must  pass  higher  tbaal 
the  malleolus  externus.  In  some  surgical  booV 
seen  this  apparatus  represented  with  a  roller  em 
the  whole  length  of  the  leg;  and  in  others  it  is  Tepft>* 
sented  as  encircling  the  limb  two  or  three  inches  above 
the  malleolus  (Fig.  1^3);  but  it  is  evident  that  these 
modes  of  dressing  must  defeat  the  great  object  which 
Dupuytren  had  in  view,  namely,  the  throwing  out  of 
thti  upper  end  of  the  lower  fragment. 
When  the  limb  is  thus  dressed,  the  knee  may  be  flexed  and  the 
leg  laid  upon  its  outside,  supported  by  a  pillow,  or  upon  its  ioside^aft 
in  the  accompanying  engraving  (Fig.  194). 


reti'iiMpUfil,  lttc<)r- 
r*cUj  Applied. 


Fig.  19i. 


If  it  19  only  a  fracture  of  the  external  malleolus,  or  if  the  fractnr 
has  occurred  in  the  middle  or  upper  third  of  the  boncp  this  treatment 
is  no  longer  appropriate,  and  it  will  generally  be  found  sufficient 
place  the  limb  at  rest  for  a  few  days  upon  a  suitable  cushion  or  npou 
a  pillow. 

It  is  scarcely  necessary  to  say  that,  since  after  this  accident  anchy-| 
losis  is  so  frequent,  early  and  unremitting  attention  should  be  given 
to  the  establishment  of  paasive  motion  in  the  joint.  Indeed,  I  cannot 
but  think  that  a  desire  to  accomplish  the  indications  recognized  and 
urged  by  Dupuytren  has  led  to  the  neglect  of  the  indication  which 
ought  to  have  been  regarded  as  of  equal,  if  not  of  the  greatest,  im»j 
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portance,  namely,  the  prevention  of  contractions  and  adhesions  around 
and  between  the  joint  surfaces. 

As  a  general  rule,  the  dressings  ought  to  be  wholly  laid  aside  by 
the  end  of  the  third  or  fourth  week ;  and  although  it  may  be  well  for 
a  somewhat  longer  time  to  keep  the  foot  turned  in,  by  having  it  pro- 
perly supported  as  it  lies  upon  the  pillow,  yet  after  this  date  I  regard 
the  use  of  splints  and  bandages  as  only  pernicious. 


CHAPTER    XXXII. 

FRACTURES  OP  THE  TIBIA  AND  FIBULA. 

Causes. — Probably  four-fifths  of  these  fractures  are  the  results  of 
direct  blows  or  of  crushing  accidents,  such  as  the  kick  of  a  horse,  the 
passage  of  a  loaded  vehicle  across  the  limb,  the  fall  of  heavy  stones  or 
timbers,  &c. 

In  an  analysis  of  one  h  undred  and  eleven  cases,  I  find  the  bones  broken 
in  the  upper  third  from  a  direct  cause  four  times,  and  from  an  indirect 
cause,  once.  In  the  middle  third  forty  have  been  referred  to  a  direct 
cause,  and  two  to  an  indirect;  and  in  the  lower  third  thirty-nine  to  a 
direct  cause,  and  eighteen  to  an  indirect.  An  observation  which  does 
not  sustain  the  remark  of  Malgaigne,  based  upon  his  analysis  of  sixty- 
seven  cases,  that  fractures  of  the  upper  third  are  produced  by  direct 
causes  alone,  those  of  the  middle  third  much  more  frequently  by  indi- 
rect causes,  and  that  those  of  the  lower  third  are  especially  due  to 
indirect  causes.  Direct  causes  produce  a  large  majority  of  the  frac- 
tures of  the  lower  third,  but  the  proportion  is  smaller  than  in  the 
middle  third. 

Of  the  indirect  causes,  falls  upon  the  feet  from  a  considerable  height 
— as  from  a  scaffolding,  or  from  the  top  of  a  building — are  by  far  the 
most  common.  Four  times  I  have  found  the  bones  broken  by  muscu- 
lar action  alone,  as  in  the  following  example: — 

Mrs.  W.,  of  Buffalo,  aged  about  twenty -five  years,  and  weighing  at 
this  time  nearly  two  hundred  pounds,  was  descending  her  door-steps 
with  an  infant  in  her  arms,  when,  the  step  being  covered  with  ice,  she 
slipped  and  fell,  breaking  her  right  leg  just  above  the  ankle.  Mrs.  W. 
says  she  felt  and  heard  the  bones  snap  before  she  touched  the  steps. 
Of  this  she  is  certain. 

We  found  the  tibia  broken  obliquely,  the  fragments  being  quite 
movable,  but  not  much,  if  at  all,  displaced.  The  limb  was  dressed 
with  a  carefully  moulded  and  well-padded  gutta-percha  splint,  and 
then  laid  in  a  pillow  upon  the  bed.  Mrs.  W.  experienced  unusual 
pain  from  the  fracture  for  several  days,  for  the  relief  of  which  we  were 
compelled  at  times  to  permit  her  to  inhale  chloroform.  She  was  of  a 
nervous  temperament,  and  had  frequently  resorted  to  chloroform 
before   to  relieve  neuralgic  pains.    The   limb  became  very  much 
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Bwollen,  and  remained  so  for  a  week  or  two.    No  e^teDsion  was  cTcf 
employed. 

Within  the  usual  time,  the  bones  united  in  perfect  apposition,  tod 
in  about  four  months  she  was  able  to  walk  without  any  halt 

Patholoijy^  Symploms,  dx, —  We  have  seen  that  fractures  of  both 
bones  through  some  part  of  the  lower  third  are  most  frequent  TbiUi 
of  one  hundred  and  fifty- five  fractures,  eleven  belonged  to  the  upper 
third,  forty*five  to  the  middle,  and  ninety-three  to  the  lower.  Insii 
cases  the  two  bones  were  broken  in  different  divisions.  It  is  probable 
that  in  this  analysis  some  errors  have  occurred,  and  that  in  a  larger 
proportion  than  here  stated  the  two  bones  have  given  way  at  opposite 
extremities,  since  it  is  often  difficult  and  sometimes  quite  impossihK 
to  determine  precisely  where  the  fibula  is  broken;  but  the  analysis ia 
sufficiently  correct  to  illustrate  the  much  greater  frequency  of  fractares 
of  the  lower  third,  and  also  the  fact  that  the  two  bones  generally 
break  nearly  on  the  same  level;  usually  the  point  of  fracture  in  the 
tibia  is  between  two  and  three  inches  above  the  joint  where  the  booe 
is  the  weakest. 

In  an  examination  of  twenty  museum  specimens  I  have  found  botli 
bones  broken  at  the  same  point  or  within  two  or  three  inches  of  lie 
same  point,  sixteen  times,  and  at  extreme  points  four  times;  and  in 
these  last  examples  the  tibia  has  always  been  broken  in  the  lower 
third,  while  the  fibula  has  been  broken  in  the  upper  third. 

In  seventeen  of  the  fractures  mentioned  as  belonging  to  the  lower 
third  only  the  malleolus  of  the  tibia  was  broken,  while  the  fibula  wsb 
broken  two  or  three  inches  above  its  lower  end.  Some  of  these  were^ 
perhaps,  examples  of  dislocation  of  the  ankle. 

I  have  seldom  seen  a  transverse  fracture  of  the  tibia,  except  in  its 
lower  or  upper  extremity,  in  the  expanded  portious  of  the  bone,  and 
even  in  those  examples  which  we  are  accustomed  to  call  transverse, 
because  they  arc  sufficiently  so  to  prevent  any  sliding  or  overlapping 
of  the  fragments,  there  has  existed,  generally,  a  mai^ked  inclination  of 
the  line  of  fracture  in  one  direction  or  another. 

The  examples  of  fracture  produced  by  muscular  action  have,  with- 
out an  exception,  occurred  in  adults.  Three  of  them  were  in  the  lower 
third  of  the  leg,  and  one  in  the  middle  third.  I  think  they  were^  all 
of  them,  nearly  transverse,  since  they  never  became  much,  if  at  alli 
displaced. 

Most  of  the  fractures  of  the  tibia  produced  by  falls  upon  the  feet 
are  very  oblique,  and  the  direction  of  the  fracture  is  generally  down- 
wards, forwards,  and  inwards;  but  I  have  found  almost  every  coq- 
ceivable  variation  from  this  general  rule. 

The  fracture  in  the  fibula  is  even  more  constantly  oblique  than  the 
fracture  in  the  tibia ;  but  this  is  a  point  of  very  little  practical  conse- 
quence, and  one  which  we  can  seldom  determine  positively,  uoleas  one 
of  the  fractured  ends  protrudes  through  the  llesh. 

Compound  and  comminuted  fractures  are  more  frequent  here  than 
in  any  other  of  the  bones  of  the  body.  My  tables,  which  have  rejected 
all  fractures  demanding  immediate  amputation,  most  of  which  ara 
compound,  do  not  for  this  reason  give  a  just  idea  of  their  proportion 
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to  simple  fractures;  yet  even  in  these  tables,  of  one  hundred  and 
seventy-two  fractures,  sixty-two  were  compound,  and  also,  generally, 
more  or  less  comminuted.  Of  eighty  cases  reported  by  W.  W.  Mor- 
land,  of  Boston,  from  the  Massachusetts  General  Hospital,  and  in 
which  the  character  of  the  accident  is  recorded,  thirty-nine  were  com- 
pound.* 

The  symptoms  indicating  a  fracture  of  both  bones  of  the  leg  are  the 
same  which  are  usually  present  in  other  fractures,  namely,  mobility, 
crepitus,  shortening  of  the  limb,  distortion,  swelling,  &c.    Generally 

Fig.  196. 


Componnd  and  eomminuted  fhietare  of  the  leg. 

the  lower  end  of  the  upper  fragment  projects  in  front,  and  can  be  seen 
or  felt;  but  in  some  instances  the  swelling  follows  so  rapidly  that  it  is 
impossible  to  feel  distinctly  the  point  of  fracture,  and  its  existence  can 
only  be  determined  by  the  crepitus,  mobility,  and  shortening  of  the 
limb,  or,  perhaps,  by  the  marked  deformity  or  deviation  from  the 
natural  axis. 

The  shortening,  where  it  exists  at  all,  varies  at  the  first  from  a  line 
or  two  to  a  half  or  three-quarters  of  an  inch.  Generally,  it  is  about 
half  an  inch. 

Prognosis, — The  average  period  of  perfect  union  in  twenty- nine 
cases,  including  those  in  which  union  was  delayed  by  extraordinary 
causes  beyond  the  usual  time,  was  forty  days.  The  general  average 
under  ordinary  circumstances  may  be  stated  at  about  thirty  days. 

Union  has  been  delayed  in  seven  cases,  five  of  which  were  simple 
fractures,  and  two  were  compound.  The  longest  period  was  seventeen 
weeks. 

F.  C.  T.,  of  Erie  Co.,  N.  Y.,  aet.  35,  had  an  oblique,  simple  fracture 
of  both  bones,  in  the  upper  third,  caused  by  jumping  from  a  buggy,  in 
June,  1852. 

The  limb  was  dressed  with  lateral  splints,  compresses,  and  bandages, 
and  laid  upon  a  pillow. 

Eight  weeks  after  the  fracture  had  occurred,  the  gentlemen  in 
attendance  wished  me  to  see  the  limb  with  them.  I  found  Mr.  T.  still 
in  bed,  and  the  fragments  not  at  all  united. 

■  Transao.  of  MasA.  Med.  Soo.  for  1840 ;  Fractares,  bjr  A.  L.  Pierson. 
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Mr.  T,  had  enjoyed  average  health  heretofore,  bat  he  was  ni 
very  robust.     Wlieo  I  was  called  to  see  him  he  looked  pale;  his 
was  cold  and  moist,  pulse  120,  and  appetite  poor.     The  broken 
and  foot  were  greatly  swollen.     The  swelling  was  osdeniatous. 
siderable  excoriations  existed  on  the  back  of  the  leg.    The  fi 
were  quite  movable,  and  were  overlapped  three-quarters  of  an  ioel 

We  agreed  that  the  patient  ought,  as  soon  as  possible,  to  be  got 
of  bed^  so  as  to  enable  him  ti:>  recover  his  strength,  which  had 
declined.    To  this  end,  a  gutta-percha  splint  was  made  to  fit  acci 

tlie  whole  length  of  the  leg;  and,  having  attached  a  large  nuni^ 

tapes,  it  was  to  be  secured  upon  the  limb.     Several  times  each  day 
was  to  be  removed,  and  the    limb  bathed  with  brandy  and  wai 
Gradually,  also,  the  limb  was  to  be  brought  down  to  the  floor,  and 
patient  be  made  to  sit  up,  and,  as  soon  as  possible,  he  was  to  Wi 
with  crutches,  or  to  ride. 

Nov.  4,  1852,  Mr.  T.  visited  me  at  my  house.    The  directions  hsA 
been  followed  implicitly.     About  two  weeks  after  my  visit  he  rod» 
out,  and  in  about  nine  weeks,  or  seventeen  weeks  from  the  time 
tlie  fracture,  tlie  bones  were  found  united.     His  health  and  sireu^ 
w^ere  quite  restored,  and  the  limb  was  no  longer  oadematoua     It 
found  to  be  straight,  or  with  only  a  slight  projection  of  the  up 
fragment  in  front  of  the  lower,  and  shortened  three-quarters  of 
inch. 

A  gentleman,  set.  33,  from  Bergen,  N.  Y.,  was  struck  by  a  billet 
wood  on  the  3d  of  August,  1856,  breaking  his  left  leg  nearly  trans- 
versely, three  and  a  half  inches  above  the  joint.  The  fracture  was 
simple.  A  surgeon  was  called  immediately,  who  applied  bandagesand 
side  splints,  and  then  laid  the  limb  over  a  double  inclined  plana  At 
the  end  of  six  weeks  the  dressings  were  removed,  but  the  bones  had 
not  united.  Four  years  after  the  accident,  this  gentleman  consulted 
me.  I  found  him  in  goqd  health,  but  no  union  had  yet  taken  pi 
This  is  the  only  example,  except  where  amputation  or  death  in 
posed,  in  which  tlie  union  has  been  so  long  delayed  as  to  entitle  it 
be  considered  as  a  case  of  non-union.  My  own  observation  woul 
tlierefore,  incline  me  to  think  that,  while  non-union  is  a  rare  event 
fractures  of  the  leg,  delayed  union  is  more  frequent  than  in  mc 
other  fractures. 

It  has  once  occurred  to  me  to  see  a  complete  non-union  of  the  fibula 
after  a  period  of  several  years,  while  the  tibia  had  united  well*  This 
circumstance  occasioned  no  inconvenience  to  the  patient,  and  was  not 
known  to  him  until  I  had  made  the  discovery, 

A  little  more  than  one^half  of  those  cases  in  which  an  accurate 
note  of  the  result  has  been  made,  have  been  found  to  be  more  or  1 
shortened  by  overlapping,  namely,  sixty-one  cases  out  of  one  hand 
and  ten.     The  greatest  arnount  of  shortening  in  any  one  case  has  be- 
one  inch  and  a  half;  and  the  average  shortening  of  the  sixty-one 
has  been  half  an  inch  and  a  fraction  over*     This  analysis  includes  bol 
simple  and  compound  fractures;  but  a  pretty  large  proportion  of  t 
simple  fractures  have  also  been  found  shortened,  as  in  the  follow! 
extreme  illustration : — 
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John  Granger,  of  Hungerford,  England,  aet.  43,  was  tripped  by  a 
stone  while  walking,  breaking  his  right  leg  through  its  lower  third. 
Fracture  simple  and  oblique.  It  was  treated  by  Richard  Barker, 
surgeon,  of  Hungerford,  England.     He  employed  only  side  splints. 

Two  years  after,  I  found  the  leg  shortened  one  inch,  the  upper 
fragment  riding  upon  the  front  and  inner  side  of  the  lower. 

Generally,  when  a  shortening  has  occurred,  I  have  found  the  upper 
fragment  in  front  of  the  lower,  and  oftener  a  little  upon  the  inner  than 
upon  the  outer  side. 

The  deviation  from  the  natural  axis  of  the  limb  has  been  noticed 
by  me  in  a  good  many  instances.  Seven  times  the  lower  part  of  the 
limb  has  fellen  backwards,  and  five  times  it  has,  in  a  degree  much 
less  marked,  inclined  inwards.  Once  I  have  seen  it  inclined  outwards, 
and  twice  forwards. 

Ulcers  upon  the  back  of  the  heel,  seen  by  me  seven  times,  as  a  result 
of  undue  pressure  upon  this  part,  have,  however,  been  presented  but 
three  times  in  a  case  of  simple  fracture. 

It  is  not  very  unusual  to  find,  also,  over  the  exact  point  of  frac- 
ture, and  after  the  lapse  of  several  months,  or  even  years,  an  ulcer,  or 
sinus,  which  is  due  sometimes  to  the  presence  of  a  small  fragment  of 
bone  which  has  remained  in  the  wound  from  the  time  of  the  accident, 
or  to  a  thin  scale  which  has  subsequently  exfoliated.  In  other  cases 
it  is  due  to  the  prominence  of  the  salient  angle  when  the  lower  part 
of  the  limb  inclines  considerably  backwards,  and  in  still  other  cases, 
no  doubt,  to  the  general  dyscrasy  of  the  system,  and  to  the  same 
causes  which  produce  chronic  ulcers  in  the  lower  extremities  where 
only  the  skin  has  been  originally  injured.  I  have  reported  elsewhere 
examples  of  this  complication  existing  after  five  months,  two  and 
three  years,^  and  in  the  remarkable  case  which  I  shall  now  briefly 
relate  an  ulcer  existed  at  the  end  of  twenty-three  years. 

Thurstone  Carpenter,  when  four  years  old,  received  an  injury, 
breaking  both  bones  of  one  of  his  legs  near  its  middle.  The  fracture 
was  compound.  It  was  dressed  and  treated  by  an  excellent  surgeon, 
then  residing  in  Buffalo,  but  long  since  dead. 

Twenty -three  years  after  the  accident,  Mr.  Carpenter  called  upon 
me  on  account  of  a  paralysis  of  his  lower  extremities,  which  had 
recently  occurred.  He  stated  that  from  the  time  of  the  fracture  until 
within  about  one  year  an  open  ulcer  had  existed  over  the  seat  of 
fracture,  and  that  soon  aft«r  it  had  closed  over  completely  he  began 
to  lose  the  use  of  his  limbs.  During  the  time  it  was  open,  small  scales 
of  bone  have  frequently  been  thrown  off.  The  limb  is  half  an  inch 
shorter  than  the  other,  but  straight. 

A  gentleman  residing  in  Quincy,  Chautauque  Co.,  N.  Y.,  had  his 
tibia  and  fibula  broken  near  the  ankle-joint  in  the  year  1844,  by  the 
passage  of  a  carriage- wheel  across  his  limb.  The  skin  was  a  good 
deal  lacerated.  The  wounds,  however,  healed  kindly,  and  the  broken 
bones  united  in  the  usual  time  without  any  apparent  deformity;  but 
the  limb  continued  swollen  and  painful,  until  finally  suppuration  took 

>  Trand.  Amer.  Med.  Assoc.     Report  ou  Deformities  after  Fraotiirea. 
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place.    After  twelve  years  of  great  suffering,  I  amputated  the  leer  n?<i? 
its  middle,  from  wltich  time  lie  made  a  speedy  recovery.    I  r 
lower  end  of  the  tibia  inflamed,  softened,  and  expandetl,  and 
ing  in  its  interior  about  three  ounces  of  pus,  but  no  ^eque^Turn. 

Anchylosis  of  the  knee  or  ankle-joint  may  follow  as  a  resiult  of  the 
accident  or  of  improper  treatment;  and  at  one  or  both  of  these  joiola 
I  have  found  more  or  less  anchylosis  at  the  end  of  nine  months,  one 
year,  six  years,  twenty  five,  thirty,  and  forty  years.  Generally,  how* 
ever,  it  disappears  in  a  few  weeks,  and  seldom  remains  to  any  con- 
siderable extent  in  the  knee-joint  after  the  dressings  have  been 
removed  two  or  three  weeks;  but  an  Irishman  called  upon  me  in 
1853,  whose  leg  had  been  broken  about  three  inches  below  the  kaee- 
joint  six  years  before.  It  was  a  sini])le  fracture.  A  surgeon  in 
Ireland  had  treated  the  case,  I  found  the  limb  shortened  one  inch 
and  a  half,  the  fragments  being  overlapped  and  displaced  backwanli 
at  the  point  of  fracture.  The  knee  was  also  partly  ancbylosed.  I 
could  not  learn  what  the  treatment  had  been. 

In  other  cases,  where  no  permanent  anchylosis  has  followed,  the 
anklegoiot  has  been  occasionally  painful,  and  subject  to  swelh'ogs, 
after  the  lapse  of  many  years. 

After  all  that  has  been  said  as  to  the  occasionally  serious  nature  of 
the  consequences  of  these  accidents^  as  shown  in  the  shortening  of  the 
limbs,  in  their  deviations  from  their  natural  axes,  in  the  stiff  ankles, 
ulcers,  and  abscesses,  it  must  be  still  admitted  that  in  another  point  of 
view  these  results  are  not  extraordinary,  and  may  hereafter  continue 
to  be  fairly  anticipated  in  a  certain  proportion  of  cases,  even  under 
the  best  management;  since  it  must  be  understood  that  more  fraclares 
of  the  leg  are  attended  with  serious  complications  than  of  any  other 
limb;  and  that  while  many  produce  death  rapidly  from  the  severity 
of  the  shock,  and  wery  many  are  condemned  at  once  to  amputation,  ft 
large  number  of  those  which  are  saved  have  been  in  that  conditioa 
which  has  rendered  the  application  of  bandages  or  splints  impoaaiblo 
for  many  days.  Indeed,  not  a  few  of  these  crooked  limbs  may  still 
be  presented  as  real  triumphs  of  the  art  of  surgery,  inasmuch  as  by 
consumtnate  skill  alone  have  they  been  saved. 

TreatmrnL — Without  being  able,  in  a  case  which  presents  so  many 
forms  and  complications,  to  establish  any  rule  of  universal  applica* 
tion,  I  nevertheless  do  not  hesitate,  after  considerable  experience, ' 
declaring  a  plan  of  treatment  which  in  my  opinion  ought  to  be  ado] 
with  only  occasional   exceptions,  that  is,  I   mean  to  say,  in 
fractures.    The  plan  to  which  we  chooae  to  give  so  general  a  pi 
ence  is  well  known  as  that  recommended  and  practised  by  Pott,  tin 
distinguished  surgeon  of  St.  Bartholomew's  Hospital;  and  with  onl 
slight  modifications,  it  will   be  found   applicable  to  probably  mn< 
tenths  of  all  the  simple  fractures  of  the  leg,  and  to  some  of  the  oom*^ 
pound  fractures. 

The  apparatus  vrill  consist  of  two  splints  with  pads  and  bandage^^ 

First  we  are  to  construct  a  splint,  made  of  a  thin  piece  of  boani 
long  enough  to  extend  from  a  little  above  the  knee  to  a  point  twi 
inches  beyond  the  sole  of  the  foot,  about  seven  inches  in  width,  aai 
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reaching  forwards  at  the  lower  end,  so  as  to  support  the  foot.  This 
splint  is  to  be  covered  heavily  with  cotton  batting,  in  order  that  it  may 
fit  all  the  inequalities  of  the  outer  side  of  the  leg  and  foot,  taking, 
however,  especial  care  that  there  should  be  a  depression  at  a  point 
corresponding  to  the  external  malleolus,  so  deep  as  that  even  when 
the  limb  is  bound  down  to  the  splint  the  malleolus  shall  not  touch. 
The  splint  with  its  padding  must  then  be  covered  with  cotton  cloth 
neatly  sewed  on. 

The  remaining  splint  may  be  made  of  binder's  board,  felt,  or  gutta 
percha ;  but  in  either  case  it  need  not  extend  higher  than  the  bend  of 


Long  splint  for  treatment  of  a  fractnre  of  the  leg  in  Pott's  position. 

the  knee  or  lower  than  the  upper  margin  of  the  malleolus  internus, 
unless  the  fracture  should  be  near  one  of  these  extremities ;  and  in 
case  it  does  extend  lower,  the  same  precautions  must  be  taken  to 
protect  the  malleolus  internus  from  pressure.  Whichever  also  of  the 
materials  is  employed,  the  splint  never  ought  to  be  applied  directly 
to  the  skin,  but  a  thin  pad  made  of  a  few  layers  of  cotton  sheeting 
covered  with  cotton  cloth  must  be  laid  underneath. 

It  is  seldom  that  I  have  found  it  necessary  or  useful  to  apply  any 
bandages  directly  to  the  skin ;  but  in  certain  cases  of  compound  frac- 
tures where  dressings  have  been  applied,  which  needed  support  and 
protection,  a  bandage  has  been  of  service.  The  roller,  unless  the 
patient  is  a  child,  whose  limb  can  be  easily  lifted  and  managed,  is 
always  objectionable;  but  the  many-tailed  bandage,  made  of  narrow 
strips  of  cloth,  laid  upon  each  other,  as  we  have  already  described  in 
our  general  remarks  upon  bandages,  &c.,  is  much  to  be  preferred. 

Having  made  these  preparations,  we  proceed  to  flex  the  leg  to  a 
right  angle  with  the  thigh,  and  by  the  hands  make  extension  and 
counter-extension  as  much  as  the  patient  will  bear,  or  as  much  as 
may  be  necessary  to  restore  the  fragments  to  place.  If  the  fracture 
is  compound,  and  the  point  of  bone  protrudes  through  the  skin,  it  is 
often  difficult  to  replace  it.  That  is,  we  are  unable  to  overcome  the 
action  of  the  muscles  sufficiently  to  make  the  limb  of  its  natural 
length,  and  for  this  reason,  mainly,  we  are  unable  to  get  the  point  of 
bone  beneath  the  skin.  If  we  cannot  then  "  set"  the  bone,  or  bring 
the  ends  into  apposition,  and  this  will  be  the  fact  pretty  often,  we  still 
have  no  apology  generally  for  leaving  the  bone  outside  of  the  skin. 
First,  an  attempt  must  be  made  to  accomplish  this  reduction  by  pull- 
ing aside  the  skin  with  the  fingers,  or  with  a  blunt  hook.    This  simple 


468 


FBACTtJEBS    OF    THE    TIBIA    AKD    rrBITLA. 


procedure  has  often  succeeded  with  me  in  a  moment,  wlien 
nave  been  trying  in  vain  to  accomplish  the  same  end  by  pulling  up 
the  limb.     If  this  fails,  then  the  skin  should  be  cut  suffi^-ipndyt 
allow  the  bone  to  retire,  or  if  the  point  is  sharp,  and  esp  •  it  i<t 

stripped  of  its  periosteum,  it  may  be  sawn  off.  Resect  _,  i^  tb« 
end  of  an  oblique  fragment  does  not  generally  affect  in  any  degr« 
the  length  of  the  limb,  or  interfere  with  a  prompt  and  perfect  cut 
but,  on  the  contrary,  it  often  is  advantageous  in  Qvory  point  of  ricw^ 

Having  restored  the  fragments  to  their  places  as  well  as  we  maj 
the  limb  is  laid  carefully  on  its  outside  upon  the  long  wooden  sp" 
We  shall  now  find  it  necessary  generally  to  add  two  or  thr 
pads,  in  order  to  supply  vacancies  which  we  have  not  perfectlj 
vided  for  in  the  preparation  of  the  splint.  Generally  we  shall  al^ 
see  the  necessity  of  placing  a  pretty  thick  pad  under  the  outer  marg 
of  the  foot  or  toes,  so  as  to  bring  the  great  toe  in  line  with  the  inn 
edge  of  the  patella  and  spine  of  the  tibia.  The  other  side  splim 
now  laid  along  the  iuner  or  tibial  side  of  the  limb,  and  with  succes^ii 
turns  of  a  roller,  or  with  a  number  of  narrow  and  separate  strips  of 
cloth,  the  whole  are  bound  together,  and  the  limb  ia  left  to  rep 
upon  its  outer  side. 

The  patient  may,  if  necessary,  lie  upon  his  back,  but  it  15 
that  he  should  be  turned  a  little  toward  the  side  of  the  broken  Hrali 
The  danger  of  twisting  the  fragments  upon  each  other  is  lessened  bj 
lying  upou  the  same  side  with  the  broken  limb,  but  I  have  fre»|aeatlj 
permitted  patients  to  lie  upon  their  backs,  and  found  no  such  result 
If  the  long  under  splint  extends  a  little  way  upon  the  thigb^  and 
well  fastened  to  the  thigh,  the  twist  cannot  very  well  occur. 

By  adopting  this  general  plan  of  treatment  we  avoid  all  chan^ 
gangrene  or  swelling  of  the  foot  from  excessive  ligation,  and  it^ 
these  accidents,  especially,  that  the  remarks  of  Dr.  Norris,  alreadj 
quoted,  are  applicable.  The  large  size  and  irregular  form  of  th« 
bones  of  the  leg,  the  small  amount  of  muscular  tissue  covering  ibem, 
especially  near  the  articulations,  the  severity  of  the  injuries  to  w*hicl| 
they  are  liable,  with  their  remoteness  from  the  centre  of  circulatioo- 
these  circumstances,  altogether,  render  them  exceedingly  exposed 
injury  from  the  too  great  or  unequal  pressure  of  splints  or  of  bandages^ 
and  it  has  often  occurred  to  myself,  as  it  has  to  Dr.  Norris,  to  find  tli 
skin  vesicated,  or  even  ulcerated  and  sloughing,  when  the  patients  ar 
first  admitted  to  the  hospital;  a  condition  which,  in  nine  cases  out  i 
ten,  is  due  to  the  mal- adjustment  of  the  splints,  or  to  the  tigbtQ633< 
the  bandages. 

U  bandages  are  used  under  the  splints,  and  next  to  the  skin,  they 
must  be  applied  very  moderately  tight,  and  iooseued  or  cut  as  the 
swelling  augments;  and,  from  the  first  day  of  treatment  to  the  last^ 
the  surgeon  must  be  careful  to  loosen  or  tighten  the  dressings  whea 
the  swelling  increases  or  subsides,  just  as  the  prudent  boatman  trims 
his  sails  to  the  rising  and  falling  breeze.  ~ 

Dr.  Krackowitzer  presented  to  the  New  York  Pathologioal  Societ 
June  10, 1863,  a  leg  which  he  had  amputated  for  gangrene  occasione 
tight  bandages.     A  boy^  five  years  old,  sustained  an  injury  of  tt 
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inkle-joint,  whicb  bis  medical  attendant  pronounced  a  fracture  c 
Sbula,  and  for  which  he  applied  only  a  tight  bandage.  The  child 
suflfered  a  good  deal  after  the  bandage  was  applied,  and  the  following 
tnorning  the  toes  were  blue,  but  the  doctor  paid  no  attention  to  this 
Bircumstance.  The  pain  subsided  on  the  third  day,  and  on  the  fourth 
the  bandages  were  removed,  and  the  limb  found  to  be  gangrenous. 

The  specimen  showed  that  the  fibula  was  not  broken,  but  that  there 
was  a  fissure  or  crack  in  the  lower  part  of  the  shaft  of  the  tibia.^ 

The  following  case,  which  has  been  communicated  to  me  by  Dr. 
Fuller,  of  Wyoming,  N.  Y.,  with  permission  to  make  such  use  of  it 
as  I  choose,  is  sufficiently  pertinent  for  the  instruction  of  others,  and 
deserves  a  public  record : — 

A  man,  »t.  71,  fell  from  a  tree,  striking  upon  his  foot,  Aug.  27, 
1855,  producing  a  backward  dislocation  of  both  the  tibia  and  fibula 
upon  the  os  calcis,  and  also  a  fracture  of  both  bones  of  the  leg  a  few 
inches  above  the  ankle. 

An  empiric  took  charge  of  this  unfortunate  man,  and  immediately 
applied  lateral  splints  and  a  firm  roller  from  the  toes  to  the  knee. 
Notwithstanding  the  remonstrances  and  prayers  of  the  patient  to  have 
the  bandage  loosened,  it  was  kept  on  until  the  ninth  day,  when  the 
doctor  cut  the  bandage  upon  the  top  of  the  foot,  and  it  was  found 
vesicated.  Ignorant,  however,  as  to  the  cause  of  this  vesication,  and 
of  the  danger  which  it  threatened,  he  omitted  to  loosen  the  remainder 
of  the  bandages,  and  the  limb  was  left  in  this  condition  until  the 
twenty-third  day,  when  Dr.  Fuller  being  called,  and  having  removed 
all  the  dressings,  found  the  integuments  covering  the  whole  foot  dead 
and  dried  down  to  the  bones.  The  dislocations  had  not  been  reduced. 
Soon  after  this  the  limb  became  oedematous,  and  on  the  twenty-seventh 
of  October  the  leg  was  amputated  by  Dr.  Barrett,  of  Le  Roy ;  from 
which  time  the  patient  recovered  rapidly. 

But  it  is  to  the  advantages  of  the  posture  recommended  by  Pott 
that  I  wish  especially  to  direct  attention.  The  position  hitherto  gene- 
rally preferred  by  surgeons  has  been  that  in  which  the  limb  rests 
upon  its  back,  either  in  a  box  or  upon  a  double  inclined  plane;  but  all 
of  the  examples  of  ulcers  upon  the  heel  which  I  have  seen  have  been 
after  treatment  in  this  position.  Indeed,  it  is  almost  impossible  for 
this  accident  to  happen  in  any  other  way,  and  it  has  therefore  never 
occurred  to  me  to  see  it  in  cases  treated  by  Pott's  method.  It  is  true 
that,  with  great  care,  such  a  result  might  generally  be  prevented  while 
the  leg  is  resting  upon  its  calf,  yet  experience  shows  that  it  is  by  no 
means  easy  to  avoid  it  always.  And  if,  in  our  anxiety  to  obviate  this 
evil,  we  place  pads  underneath  the  tendo-Achillis,  above  the  heel,  we 
incur  the  risk  of  pressing  the  fragments  forwards,  and  of  compelling 
them  to  unite  with  the  whole  lower  part  of  the  leg  inclined  backwards. 
I  have  mentioned  already  that  this  has  happened,  in  cases  that  have 
subsequently  come  under  my  observation,  no  less  than  seven  time?, 
while  an  attempt  to  correct  this  fault  by  placing  the  support  under 
the  heel  has  either  produced  ulcers  of  the  heel,  or  driven  the  lower 
part  of  the  limb  in  the  opposite  direction. 

1  Kraokowitzer,  Amer.  Med.  Times,  Nov.  7, 1863. 
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Tbe  same  thing — that  is,  a  deviation  backwards  or  forwards — mighlj 
happen  in  any  pasture,  but  I  am  sure  it  is  much  less  liable  to  in  Pott'sl 
position  than  in  any  other. 

Then,  again,  a  twist  or  rotation  of  the  lower  fragment  is  more  liable 
to  take  place  when  the  toes  point  upwards,  and  the  limb  rests  upon  the 
calf  and  heel,  than  when  the  limb  reposes  upon  its  side.  In  the  one . 
case  it  is  resting  upon  a  narrow  surface,  with  the  whole  weight  of  thai 
foot  disposing  it  to  either  eversion  or  inversion,  while  in  the  other  it 
lies  upon  a  broad  surface,  with  the  foot  entirely  at  rest,  and  demanding 
no  extraordinary  support. 

In  short.  Pott's  position  is  less  irksome  to  tbe  patient,  and  vastly  leas 
troublesome  to  the  surgeon.     Ugly  and  crooked  limbs  are  sometimea 
inevitable,  and  they  are  often  the  consequences  of  unskilful  manage* , 
meat,  or  of  inattention  on  the  part  of  the  surgeon;  but,  other  thingsj 
being  equal,  the  best  legs  have,  in  my  experience,  come  out  of  Pott  af 
posilioti,  and  the  worst  uut  of  the  double  inclined  plane  and  the  box,^ 

As  to   the  tendency  of  the   upper  fragment  to  rise  at  the  point 
of  fracture,  it  depends,  no  doubt,  upon   the   usual  direction  of  the 
fracture,  and  the  action  of  the  muscles  both  in  front  and  behind;  sol 
tar  as  the  former  circumstance  ia  the  cause — that  is,  the  direction  of' 
the  line  of  fracture — no  position  is  sufficient  to  remedy  it;  and  in  rela- 
tion to  the  action  of  the  muscles,  the  indications  are  as  easily  andJ 
naturally  fulfilled  with  the  limb  upon  its  side  as  upon  its  back.     Gene'l 
rally  the  leg  needs  to  be  flexed  upon  the  thigh ;  but  if  the  fracture  is' 
high  up,  and  its  direction  is  obliquely  downwards  and  forwards,  ilj 
must  be  made  nearly  or  quite  straight,  so  as  to  overcome  the  actioaj 
of  the  anterior  muscles  of  the  thigh,  acting,  through  the  ligamentumj 
patellae,  upon  the  upper  fragment.     Tbe  simple  rule  which  I  recom- 
mend and  adopt  is,  to  flex  or  extend  the  limb  more  or  less  until  it  is| 
ascertained  in  what  position  the  apposition  of  the  fragments  is  mo^^t 
complete. 

In  such  few  cases  as  demand  or  warrant  a  resort  to  extension  and  I 
counter-extension,  a  double  inclined  plane  furnishes  the  most  conve-f 
nient  mode  lor  its  accomplishment;  but  it  is  only  occasionally  that^  iuj 
fractures  of  the  leg,  permanent  extension  and  counter- ex  tension  caa 
be  employed;  an  assertion  which,  however  much  it  may  excite  surprise, 
experience  will  prove  true.     If  tlie  fracture  is  near  the  middle  of  the , 
leg,  quite  remote  from  the  points  upon  which  the  appliances  for  ex- 
tension, &c..  are  to  be  made  fast,  and  the  inflammation  is  moderate^ ^ 
something  may  be  done  in  this  way;  but  when  the  point  of  fracture  \ 
approaches  the  ankle-joint,  as  it  actually  does  in  a  great  majority  of 
cases,  a  gaiter,  made  of  any  material  whatever,  if  it  has  sufficient  Arm- 
ness  to  overcome  completely  the  action  of  the  muscles,  will  inevitably 
cause  congestion  and  swelling,  accompanied  sooner  or  later  with  great  ■ 
pain  and  with  ulcerations,  and  simply  because  the  extension  is  made  J 
directly  upon  parts  already  tender  and  inflamed  from  the  accident 
itiself;  and  when  we  add  to  this  complete  and  violent  ligation  of  the! 
limb  near  the  seat  of  fracture,  a  similar  ligation  of  the  limb  just  beloMri 
the  knee,  for  the  purpose  of  making  counter-extension,  as  is  done 
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wTiat  is  knowo  among  American  surgeons  as  ''Hutcbinson's  splint''^ 
(Fig.  107),  we  are  prtipared  to  ynderatand  bow  the  worst  consequences 
may  eosae.  I  bave  once  seen,  when  tbia  abominable  apparatus  bad 
been  used,  a  complete  ring  of  ulceration  below  the  knee,  and  anotlier 
as  complete  around  the  foot  and  ankle,  ^J'he  limb  was  twice  girdled, 
and  yet  the  surgeon  thought  he  was  performing  a  duty  for  the  omission 
of  which  be  would  scarcely  have  been  regarded  as  excusable. 


Fig.  107. 
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^^f  Jarvis's  adjuster,  a  still  more  mischievous,  inasmuch  as  it  is  a  mora 
powerful  instrament,  operating  in  a  similar  manner,  has  been  pro- 
diiclive  of  like  consequences ;  but  Jarvis's  adjuster  is  liable  to  the 
additional  objection  that  by  its  great  weight  it  drags  oft'  the  limb, 
turning  the  toes  outwards,  an  objection  which  no  care  or  diligence  can 
generally  overcome. 

I  could  wish  that  neither  of  these  appliances  would  ever  again  be 
impressed  into  the  service  of  broken  legs. 

NeiU,  of  Philadelphia,  Crandall,  of  New  York,  and  Daniels,  of 
Broom©  Co,,  N.  Y,,  have  each  sought  to  overcome  some  of  the  diffi- 

Fig.  198. 
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John  KolU'«  ApjMratai  for  ffMturM  of  the  Ug  reqalrtag  extentLoD  and  eott£t«r-«xleiiilofL. 

culties  in  the  way  of  making  extension  in  fractures  of  the  legs,  by 
Babstituting  adhesive  plaster  for  the  usual  extending  or  counter- 
extending  bands. 

Says  Dr.  Neill:  "For  simple  fractures  of  both  bones  of  the  leg,  at- 

i  Eleniviita  of  Surgery,  by  John  Syug  Dori©y,  vol,  i,  p.  181",     Pbilndelplila,  1813. 
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tended  with  shortening  and  deformitj  not  easily  overcome,  the  Viml 
should  be  placed  in  a  Jong  fracture-box  with  sides  extending  as  higl 
as  the  middle  of  the  thigh,  and  a  pillow  should  be  used  for  comprcs 

"The  counter-extension  is  made  by  strips  of  adhesive  plaster,  oni 
inch  and  a  half  in  breadth,  secured  on  each  side  of  the  leg  below  th^ 
knee,  and  above  the  seat  of  fracture,  by  narrower  strips  of  plaste 
applied  circularly.  The  end  of  the  counter-extending  strips  may  tbei 
be  secured  to  holes  in  the  upper  end  of  the  sides  of  the  fracture*bo3 
by  which  the  line  of  the  counter-extension  is  rendered  nearly  parallel  witl^ 
the  h'mlh 

"The  extension  is  also  to  be  made  by  adhesive  strips,  in  ft  mod^ 
which  is  now  well  known  and  understood.  The  ends  of  the  extendiDi 
bands  may  be  fastened  to  the  ibot- board  of  the  box."^ 

Br.  Neill  further  remarks :  '*  In  compound  fractures  of  the  leg,  short 
ening  and  deformity  are  often  difficult  to  overcome,  as  is  well  known 

Fig.  199. 


Johti  XnUI'a  uppunttoa  for  ootDpouad  fracturioA  of  the  te^ . 

to  experienced  surgeons.     In  such  cases  we  may  wish  to  dre^  th^ 
wounded  soft  parts,  and,  at  tlie  same  time,  maintain  a  certain  amour 
of  extension  and  counter-extension. 

"  This  can  be  readily  accomplished  by  having  the  sides  of  the  frac 
ture-box  sawed  in  two  parts  at  the  knee,  so  that  the  sides  of  the  boi 
above  the  knee,  from  the  upper  ends  of  which  the  counter-extensioi^ 
is  made,  need  not  be  disturbed  during  the  dressing,  while  that  portion 
of  the  side  of  the  box,  corresponding  to  the  leg,  may  be  opened 

Fig.  200. 
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In  compound  fractures  of  the  leg,  Dr.  Gilbert  recommends  a  modifi- 
cation of  the  common  fracture-box.  In  this  apparatus  the  foot-board 
is  omitted,  and  a  block  for  the  reception  of  the  frame  of  the  tourniquet 
is  substituted.  Each  side  of  the  box  consists  of  three  separate  seg- 
ments. Of  these  the  upper  and  lower  are  permanently  screwed  to  the 
bottom-board,  and  the  central  one  is  attached  by  hinges.  By  this 
arrangement  there  is  full  access  to  the  wound,  which  may  be  dressed 
from  day  to  day  without  disturbing  the  extension  and  counter-exten- 
sion, maintained  by  the  permanently  attached  upper  and  lower  seg- 
ments. 

The  following  wood-cuts  (Figs.  201,  202, 203)  are  intended  to  illus- 
trate  the  apparatus  invented  by  B.  0.  Crandall,  for  the  purpose  of 

Fig.  201. 


Section  of  Crandall't  apparatna,  applied  to  the  limb ;  showing  adhesire  piaster  coanter-«ztendinf  banda 

and  gaiter  for  extension,  fto. 

Fig.  202. 


Posterior  view  of  the  lower  portion  of  Crandairs  apparatus. 
Fig.  203. 


Crandairs  apparatns  complete.     The  connter*extendiDg  straps  are  passed  oTer  a  block  of  wood  sap- 
ported  above  the  knee,  to  prevent  their  pressure  upon  the  sides  of  the  knee. 

making  permanent  extension.  The  extension  is  represented  as  being 
made  by  a  gaiter,  but  Dr.  Crandall  leaves  it  to  the  choice  of  the  sur- 
geon whether  he  shall  employ  the  gaiter  or  adhesive  straps.* 

»  Crandall,  Phil.  Med.  Journ.,  vol.  iv.  p.  193,  Jan.  1866 ;  also  Traneac.  of  Med. 
Absoo.  of  Southern  and  Central  New  York,  1855,  pp.  81, 82. 
31 
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Without  inteodrng  to  deny  to  these  contrivances  much  ingenuity 
and  considerable  practical  value,  I  am  far  from  conceding  that  they 
will  he  found  capable  of  overcoming  altogether  the  action  of  the  mus- 
cles where  the  ends  of  the  fragments  do  not  support  each  other.  Their 
mode  of  action  is  such  that  they  can  scarcely  do  more  than  to  steady 
the  limb,  and  if  they  operate  upon  the  fragments  at  all  in  the  direction 
of  their  axes,  it  tnnst  be  only  in  the  most  inconsiderable  degree.  The 
adhesive  plasters  are  substituted  for  the  circular  knee  bands  and  thi 
gaiters,  with  a  view  to  avoid  ligation;  but  in  order  to  do  this  the 
must  not  encircle  the  limb,  but  only  be  laid  parallel  to  its  long  ax 
The  leg  of  an  adult,  or  that  portion  to  which  the  adhesive  plasteraj 
can  be  applied,  supposing  the  fracture  to  be  exactly  at  the  centr 
may  be  sixteen  inches,  that  is,  eight  inches  for  extension  and  eight  to] 
counter-extension  ;  but  when  we  employ  the  same  means  for  extension 
in  fractures  of  the  thigh,  we  find  it  necessary  to  apply  the  straps  over 
the  whole  of  these  sixteen  inches,  the  entire  length  of  the  leg,  or  they 
w411  not  hold.  It  will  be  apparent  also  that  we  cannot  use  even  tho^H 
eight  inches  which  we  have,  for  the  purpose  of  argument,  allowef^^^ 
these  gentlemen  in  fractures  ot"  the  leg.  There  must  be  at  least  a 
space  of  eight  inches  between  the  ends  of  the  two  opposing  straps  in 
order  that  they  may  operate  at  all  upon  the  fragments;  indeed,  I  do 
not  believe  that  even  then  their  inlbience  would  reach  beyond  tho< 
skin  to  which  they  were  directly  applied  ;  but  if  a  apace  of  eight  incb 
is  left,  only  four  remain  for  the  straps  at  eitlier  end;  and  this  is  ai 
amount  of  surface  wholly  insufficient  for  our  purpose.  What»  thei 
shall  we  do  when  the  fracture  is  near  one  of  the  extremities  of  th< 
bone  ?  These  gentlemen  seem  to  have  forgotten,  moreover,  that  tb 
whole  leg  is  tender,  and  that  the  skin  easily  vesicates.  In  short,  the; 
have  not  seen  the  many  points  of  difference  between  the  applicatioi 
of  these  means  in  fractures  of  the  thigh  and  leg,  and  which,  whil 
they  allow  us  to  accomplish  all  that  we  could  desire  with  the  one, 
of  little  or  no  use  in  the  other.  We  shall  then  always  come  to  tb 
same  conclusion ;  whatever  means  we  may  employ  to  make  permanent 
extension  in  fractures  of  the  leg,  wa  must  either  fail  to  accomplish 
all  til  at  we  desire,  or  incur  the  hazards  incident  to  complete  and  firm 
ligation  of  the  limb;  and  if  the  preference  is  given  to  any  form  of 
apparatus  to  accomplish  these  ends,  it  must  be  to  some  form  of  the 
double  inclined  plane,  by  which  we  may  at  least  avoid  ligation  in  the 
upper  part  of  the  lirnb,  the  counter- ex  tension  being  made  against  the 
under  surface  of  the  thigh  while  it  is  resting  upon  the  thigh  piece;  or 
to  oue  of  the  long  straight  thigh  splints,  which  will  enable  us  to  make 
the  counter-extension  from  the  thigh  and  perineum. 

The  paste,  starch,  or  dextrine  bandage  I  have  used  in  a  few  cases 
of  simple  fracture  of  the  leg  within  a  day  or  two  after  the  accident, 
but  not  unless  1  felt  certain  from  the  nature  of  the  injury  that  no 
swelling  was  to  occur.  It  is  only  in  those  fractures  in  which  the  bones 
do  not  become  displaced,  or  only  yqtj  slightly,  that  1  would  recom- 
mend its  employment  at  a  period  so  early. 

But  as  soon  as  the  fragments  have  united  in  almost  any  form  of  frac- 
ture of  the  leg,  it  will  not  be  improper  to  put  on  the  paste  bandage  and 
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Fig.  204. 


allow  the  patient  to  go  about  carefully  upon  crutches ;  or  if,  indeed, 
the  fragments  have  not  united,  but  the  swelling  has  completely  sub- 
sided, and  the  wounds  have  healed, 
it  cannot  be  regarded  as  unsafe  to 
adopt  this  practice.  The  young  sur- 
geon cannot,  however,  be  too  much 
impressed  with  the  danger  of  this 
mode  of  treatment,  as  a  universal  or 
general  plan,  employed  without  dis- 
crimination. Its  most  devoted  ad- 
vocates, Seutin,  Velpeau,  Gamgee, 
and  others,  will  not  deny  the  neces- 
sity of  caution  in  its  use ;  and  the  nu- 
merous accounts  of  crooked  limbs, 
ulcerations,  and  even  of  gangrene, 
which  have  been  attributed,  fairly, 
I  think,  to  one  or  another  of  the 
forms  of  the  immovable  dressing, 
ought  to  be  sufficient  to  place  us 
fully  upon  our  guard.* 

The  majority  of  such  cases  as, 
in  my  judgment,  may  be  safely 
intrusted  to  a  paste  bandage,  will 
also  do  well  enough  in  almost  any 
form  of  dressing ;  and  not  a  few  of 
the  examples  of  simple  fracture  of 
the  leg  without  mucn  if  any  displacement,  which  have  come  under 
my  notice,  I  have  treated  by  simply  inclosing  the  leg  neatly  in  a 
pillow,  tied  against  the  limb  with  tapes,  only  that  I  have  taken  care 
that  the  pillow  shall  be  so  fastened  around  the  foot  and  leg  as  to  keep 
the  limb  steady.  At  other  times  I  have  laid  outside  of  the  pillow, 
thus  arranged,  two  broad  side  splints,  and  bound  these  against  the 
limb,  with  the  pillow  interposed ;  or  I  have,  in  the  summer,  used  splints 
made  of  rolls  of  straw  inclosed  in  pieces  of  cloth — "straw  junks."  In 
all  these  cases  I  have  laid  the  leg  upon  its  back,  and  I  cannot  say  but 
that  the  limbs  have  done  well. 

If  a  double  inclined  plane  is  used,  I  prefer  either  a  plain  apparatus, 
such  as  we  have  already  described  as  in  use  for  fractures  of  the  thigh, 
constructed  of  boards,  joined  together  by  hinges  opposite  the  knee, 
and  with  an  upright  foot-board,  upon  which  a  carefully  arranged  and 
thick  cushion  has  been  placed,  or  the  more  elegant  double  inclined 
plane  of  Liston. 

In  using  Liston^s  apparatus,  it  must  not  be  inferred  that  the  knee  is 
always  to  be  bent.  The  apparatus  is  designed  to  be  used  occasionally 
as  a  straight  splint ;  and  there  will  be  found  many  cases  of  fractures 
of  the  legs  in  which  the  straight  position  will  be  most  suitable :  this 
is  especially  true  of  such  fractures  as,  occurring  just  below  the  knee- 


"  ImmoTable"  appanttaa  applied  to  the  leg. 
(From  Fergasson.) 


>  Accidents  resulting  from  the  nse  of  the  immovable  apparatus. 
Soi.,  vol.  zzv.  p.  4(50,  Feb.  1840  ;  from  Qazette  de&  HOpitaux. 
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joint,  bave  the  line  of  fracture  directed  obliquely  downwards  and  for- 
wards.    But  there  are  many  compound  fractures  which  demand  the 

Fig.  205. 


Listoa^i  doitbte  laeUsftd  plaas ;  appUed  to  tb«  l«f  In  a  cum  of  eompAtmd  fractmre.    (From  ICUtf  J 

game  extended  position ;  and  in  nearly  all  cases  where  this  form  of 
apparatus  is  used  as  a  double  inclined  plane,  the  lower  end  of  the 
splint  should  be  elevated  so  that  the  heel  shall  not  be  much  below  the 
level  of  the  knee. 

Bauer's  wire  splints,  used  also  for  side  splints,  when  they  are  formed 
to  fit  the  limb  accurately,  possess  some  advantages  which  must  reoom- 
mend  them  to  the  attention  of  surgeons;  but  neither  these  splints  nor 

Fig.  206. 


^,U-. 


J 


LoqU  Bftnor'ii  win  BpUoN  for  the  I*f .» 


any  others,  however  accurately  fitted,  ought  to  be  applied  directly  to 
the  naked  skin.  They  require  always  the  interposition  of  a  well- 
padded  lining. 

Boxes  are  rarely  useful  except  in  certain  compound  fractures.  Thej 
are  heavy  and  awkward  machines,  which  prevent  the  patient  from' 
moving  readily  in  bed ;  or  which,  being  fixed,  if  he  does  move,  allow 
the  upper  fragment  only  to  descend,  or  to  move  upon  the  lower  as  a 
fixed  point.  If  used  at  all,  they  ought  generally  to  be  suspended  or 
made  to  move  on  a  suspended  railway.     But,  however  they  are  ar*^" 

'  Bauer,  Baffialo  Medical  Jornual,  April,  1857,  roh  «it 


ing  the  fragTDents  upon  each  other  is  obviated.  This  is  accomplished 
by  the  rolliug  of  two  pulley- wheels  upon  a  horizontal  bar.  The  ease 
in  which  the  leg  rests  may  be  made  of  metal  or  of  wood,  and  the  frame 
of  iron,  for  the  sake  of  lightness  and  strength. 

Dr.  Ilodgen,  of  St  Louis,  suspends  the  box  over  a  pulley  placed 
transvetisely,  so  that  by  drawing  the  rope  to  the  right  or  to  the  left, 
the  box  may  be  turned  upon  either  side* 
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These  boxes  are  sometimes  filled  with  bran,  the  bran  being  close!) 
packed  upon  all  sides  so  as  to  support  the  lirab  uniformly  and  gentlj 
This  method  of  treating  compoimd  fractures  of  the  leg  was  tirs^t  sua 

gested  by  J,  Rhea  Barton,  of  Phili 
Fig.  200.  delphia/  and  has  been  much  used 

the  Pennsylvania  Hospitah  It 
Besses  the  advantage  of  affonling  a 
perfect  protection  against  flies  in  the 
summer  season^  and  of  absorbing  the 
matter  as  it  escapes.  Whenever  any 
portion  of  it  becomes  soiled  by  blood 
or  pus,  it  may  be  dipped  out  with  a 
spoon,  and  its  place  supplied  with 
fresh  bran.  The  support  which  it 
gives  to  the  limb  is  also  uniform 
without  being  at  any  time  excessive,  and  Br.  Coates  states  that  the 
escape  of  blood  in  rapid  hemorrhages  has  been  known  to  increase  the 
bulk  of  the  bran  sufificiently  to  arrest  the  bleeding  by  its  accumulated 
pressure. 

In  whatever  position  the  leg  is  placed,  and  with  many  of  the  forms  of 
apparatus  which  we  have  enumerated,  it  will 
Fig,  210,  be  found  necessary  to  protect  the  limb  from 

the  weight  of  the  bedclothes  by  some  contri- 
vance similar  to  that  figured  in  the  aooom* 
panying  drawing. 

Malgaigne,  who  declares  that  the  whole 
^  world  knows  how  impossible  it  is,  in  an  im- 

wire  rmok  tot  fffcctiiw  of  leg.  mense  majority  of  cases,  to  overcome  the  pro- 
jection of  the  superior  fragment  when  the  limb^^J 
is  placed  in  the  extended  position  (over  a  double  mclined  plane^  and^H 
who  affirms  that  neither  Pott's  position,  nor  Dupuytren^s  modification 
of  \U  will  do  much  if  any  better,  nor,  indeed,  that  Laugier's  plan  of 
cutting  the  tendo  Achillis  possesses  in  this  respect  any  real  advantage, 
concludes  at  last  to  resort  to  a  new  and  really  ingenious  method^  the 

Fig.  211* 


MAlfftline^t  k]>p«mt«A  ftir  obU^ne  fhbetiirw  of  the  Iff.    (From  M&tgKifn»,) 

value  of  which,  also,  he  claims  to  have  already  fully  demonstrate 
Eis  apparatus  consists  simply  of  a  steel  band  of  sufficient  size  to  en^ 


*  Barton,  Amer*  Journ.  of  Med.  Set,,  ?oL  xvL  p.  31,  and  toI,  x\t,  p.  515, 
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circle  three-fourths  of  the  limb,  at  the  two  extremities  of  which  are 
two  horizontal  mortises  through  which  a  band  is  passed,  and  which 
may  be  buckled  upon  itself  behind.  The  centre  of  the  metallic  arch, 
in  front,  is  penetrated  with  a  firm,  metallic  screw,  terminating  in  a 
very  sharp  point,  and  which  is  moved  by  a  flat  thumb-piece. 

The  limb  beins  laid  over  a  double  inclined  plane,  and  the  pads 
being  carefully  aojusted,  as  we  have  already  directed  when  speaking 
of  other  forms  of  apparatus,  and  the  limb  properly  extended,  the 
apparatus  of  Malgaigne  is  placed  over  the  limb,  with  the  sharp  point 
of  the  screw  resting  upon  the  upper  fragment,  a  few  lines  above  the 
point  of  fracture ;  and  at  the  same  moment  that  this  point  is  pressed 
firmly  down  to  the  bone,  the  fragments  being  held  together  by  an 
assistant,  the  strap  is  buckled  as  tightly  as  possible  under  the  splint. 
A  few  turns  of  the  screw  will  now  make  its  point  penetrate  more 
deeply  into  the  bone,  and  insure  the  most  complete  apposition  of  the 
broken  extremities.  "  This  is  accomplished,"  says  Malgaigne,  "  with 
very  little  pain  to  the  patient ;"  and,  as  will  be  seen,  the  steel  arch 
efiectually  prevents  any  ligation  of  the  limb. 

Fig.  212. 


Malgalgae't  appftntaa  applied.    (From  Malgaigne.) 

In  some  cases  of  extreme  deformity  of  the  legs  consequent  upon 
badly  united  fractures,  resection  of  the  bones  has  been  practised  with 
more  or  less  success. 

The  first  case  of  which  I  have  seen  any  mention .  made,  where  the 
bones  were  actually  resected,  is  reported  by  Charles  Parry,  of  Indian- 
apolis, Ind.  A  young  man,  »t.  15,  having  broken  his  leg  near  its 
middle,  the  fragments  united,  from  some  cause,  nearly  at  right  angles 
with  each  other.  Some  vears  afterwards,  on  the  15th  day  of  January, 
1838,  Dr.  Parry  operatea,  by  removing  a  wedge-shaped  portion  from 
both  the  tibia  and  fibula.     The  recovery  was  tedious,  but  satisfactory.* 

Mr.  Key,  of  London,  made  an  operation  of  this  kind  upon  a  gentle- 
man who  had  suffered  a  fracture  of  the  right  tibia  from  a  musket-ball. 
The  limb  was  nearly  useless,  since  he  could  only  bring  his  toes  to 
the  ground.     Mr.  Key  operated  in  Oct.  1838,  and  when  the  report  of 

1  Parry,  Amer.  Joum.  Med.  Bci.,  Aug.  1839,  p.  334. 
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the  case  was  made  five  months  subsequently,  the  patient  was  doing 

well.* 

In  Sept  1840,  Dr,  Mutter,  of  Pbiladelpbia,  made  a  similar  operation 
upon  a  patient,  whose  leg  was  shortened  three  inches  and  a  half,  and 
very  much  deformed:  hy  which  operation,  when  the  recovery  was 
complete,  the  shortening  was  considerably  reduced,* 

Cases  may  occur  which  will  justify  a  resort  to  these  extreme  mea- 
sures, or  in  which  they  may  he  preferred  to  amputation  ;  but  an  exa- 
mination of  the  several  examples  reported  will  show  that  these  ope- 
rations are  not  unattended  with  danger  to  the  life  of  the  patient; 
indeed,  in  this  respect,  amputation  has  greatly  the  advantage.  If, 
moreover,  the  surgeon  expects,  by  this  method,  to  lengthen  a  limb 
much,  where  it  is  merely  overlapped  and  shortened,  he  is,  I  am  certain, 
destined  to  disappointment,  at  least  in  all  cases  where  sufficient  time 
has  elapsed  for  the  bones  to  have  become  firmly  united.  I  have  never 
myself  refractured  a  bone,  but  I  have  several  times  met  with  cases  of 
old  fractures  newly  broken,  and  I  have  constantly  observed  that  I 
could  never,  in  the  end,  make  it  any  longer  than  it  was  before  the 
last  fracture.  The  muscles  had  contracted  to  that  point,  and  their 
contraction  would  not  be  overcome.  In  the  case  reported  by  Miittef, 
he  beheved  that  he  stretched  the  muscles  two  inches.  With  all  de- 
ference for  the  skill  and  honesty  of  this  gentleman,  I  think  that  he  was 
mistaken. 

If,  how^ever,  the  object  of  the  operation  is  to  straighten  the  limb, 
then  no  doubt  it  may  be  sometimes  accomplished ;  and  in  some  degree 
also  by  the  straightening  of  the  limb  the  shortening  may  be  over- 
come ;  but,  in  our  opinion,  such  procedures  ought  to  be  reserved  for 
extraordinary  circumstances. 

An  instructive  case  of  refracture  is  reported  by  Dr.  Horner,  of 
Philadelphia,  in  the  Medical  Examiner,  The  limb  had  been  broken 
eight  weeks,  and  was  quite  crooked,  but  was  not  very  firmly  united, 
and  Dr.  Horner  having  refractured  it,  was  able  at  once  to  restore  it 
to  a  nearly  straight  line,* 
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Causes,— The  astragalus  is  generally  broken  by  a  fall  from  a  height, 
the  patient  having  struck  upon  the  bottom  of  the  foot.     Monahan,  in 

*  Kej,  Amer.  Joam«  Med.  Soi.,  Aug*  183d|  p.  339,  from  Gqj'b  Hospital  Reports. 
Apnl.  1839. 

*  Miitttjr,  Amer.  Jotifd.  Med.  Sci*,  April.  1842,  p,  35^.  Thme  efmilar  eases  mmf 
nUo  be  found  in  the  Oct  No.  for  1841,  and  the  April  No.  for  1842  of  tlie  same  jourusi, 
ill  wJiiub  the  operations  were  made  by  Portal,  of  Palermo.  Malgaigue  meatiooi  two 
other  examples. 

*  Horner,  New  York  Jonro.  Med.,  May,  1851 »  p.  432. 
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ao  analjsig  of  ten  cases,  found  it  bad  been  broken  by  a  fall  upon  tho 
foot  nine  times,*  and  only  once  by  a  crushing  accident. 

The  calcaneum  is  also  occasionally  broken  by  violent  lateral  pres- 
sure, but  much  more  often  by  a  fall  upon  the  foot,  or  rather  upon  the 
beeL  In  some  instances  both  heel -bones  have  been  broken  at  the 
same  moment;  but  Malgaigne  has  collected  eight  cases  of  fracture  of 
this  bone  by  muscular  action,  as  in  jumping  upon  the  toes,  the  pos- 
terior portion  of  the  bone  being  thus  violently  acted  upon  by  the 
tendo  Achillis.  South,  in  his  Notes  to  Chelius,  has  mentioned  two 
other  cases,  one  of  which  was  seen  by  Lawrence,  and  has  been  reported 
in  the  second  volume  of  the  LanceL  This  person  had  received  the 
injury  by  jumping  off  a  stage-coach.  The  fragment  was  found  to  be 
drawn  upwards  slightly,  bat  not  so  far  as  to  prevent  crepitus  when 
the  muscles  on  the  back  of  the  leg  were  relaxed.  The  other  example 
mentioned  by  South  is  a  cabinet  specimen  contained  in  the  museum 
of  St  Bartholomew's  Hospital.  The  fracture  had  taken  place  just 
below  the  attachment  of  the  tendo  Achillis,  but  the  u|}per  fragment 
was  not  displaced.*  Mr.  Cooper  mentions  two  other  cases,  both  pro- 
duced by  violent  effort.^  on  the  part  of  the  patients  to  sustain  them- 
selves when  falling.  In  one  of  these  the  fragment  was  immediately 
drawn  up  three  inchs,^ 

The  other  bones  of  the  tarsus  are  generally  broken  by  crushing^ 
accidents,  such  as  the  fall  of  heavy  weights  upon  them,  by  the  passage 
of  loaded  vehicles,  &c, 

Pa^/io for;?/*— The  astragalus  often,  indeed  generally,  escapes  without 
injury  in  those  crushing  accidents  which  break  many  or  most  of  the 
other  bones  of  the  foot,  and,  as  we  have  seen,  it  is  seldom  broken 
except  when  the  patient  has  ftdlen  upon  the  bottom  of  his  foot;  but 
at  the  same  moment,  the  foot  being  turned  forcibly  out  or  in,  a  dislo- 
cation of  the  tibia  takes  place,  and  the  fibula  is  broken.  In  nine  of 
the  cases  collected  by  Monahan,  one  or  the  other  of  these  forms  of 
dislocation  had  occurred,  in  eight  of  which  the  dislocation  was  com- 
pound. The  direction  of  the  fracture  is  found  to  vary  greatly ;  thus, 
it  has  been  found  broken  in  its  length  an tero- posteriorly,  in  its  breadth 
or  transversely,  and  in  one  instance  it  has  been  divided  nearly  hori- 
zontally, so  as  to  separate  the  upper  face  completely  from  the  lower. 
Sometimes  it  suffers  a  species  of  impaction,  the  fragments  being  ac- 
tually driven  into  each  other;  at  other  times,  as  in  one  case  related 
by  Amesbury,  the  bone  may  be  split  without  the  occurrence  of  any 
displacement. 

The  calcaneum  also  may  be  broken  in  any  direction,  and  it  is  equally 
with  the  astragalus  liable  to  impaction,  by  which  its  vertical  diameter 
is  sensibly  diminished,  while  its  transverse  diameter  is  increased.  If 
the  fracture  is  a  consequence  of  muscular  action,  the  line  of  fracture  is 
always  posterior  to  the  astragalus,  and  in  some  cases  only  that  portion 

'  Fractnre  of  the  AstfAgaliifl,  with  an  analyslii  of  the  rf^eorded  oaftes  of  thia  Injury. 
An  hmni^ura]  thesis)  firHi^oDted  to  the  f&ualtjr  of  the  Buffalo  Uvd,  €oL»  March,  l>)5d| 
hy  B>*riiar4  Moiinhna,  M.  D. 

*  South,  Nottta  to  Ch»*liQ«*9  Surgerj,  Toh  L  p.  639,  Amor.  ed. 

>  B<  Coop^rV  «d«  of  Sir  Astlej,  Auaer.  ed.,  p»  3U< 
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is  broken  off'  to  wliich  the  tendo  Achillis  has  its  attachment  It  mai 
be  broken  also  vertically,  directly  underneath  the  astragalus,  in  whicl 
csase  the  lateral  and  interosseous  ligaments  will  prevent  anything  morel 
than  a  slight  di.splacement  of  the  posterior  fragment.  When  the^l 
fracture  takes  place  posterior  to  the  lateral  ligaments^  the  deiachc 
fragment  is  liable  to  be  drawn  very  far  from  the  body  of  bone,  eveal 
to  the  extent  of  four  or  five  inches,  and  possibly  further  when  the  le^^ 
is  extended  upon  the  thigh  and  the  f(X)t  flexed  upon  the  leg.  Con* 
stance  relates  a  case  in  which  the  tuberosity,  having  been  broken  o^ 
by  a  direct  blow,  was  drawn  up  live  inches.* 

Fractures  of  the  calcaneum  produced  by  contraction  of  the  sural 
muscles  are  generally  simple,  but  those  which  result  from  a  crushingJ 
of  the  bone  are  more  often  compound.    The  same  remark  is  applicablo  j 
also  to  the  other  bones  of  the  tarsus,  the  fractures  of  which,  bein^ 
only  produced  by  direct  blows,  are  generally  complicated  with  exter- 
nal wounds* 

Symjiioms. — All  fractures  of  the  bones  of  the  tarsus  demand  especial  i 
care  in  their  diagnosis,  since  only  a  few  of  the  usual  signs  of  fractardi 
are  in  a  niajoritv  of  the  ca^^cs  presented.     The  explanation  of  thia 
fact  will  be  found  in  the  number,  size,  and  strength  of  the  bones  ofl 
the  tarsus,  and  in  their  close  and  firm  union  by  ligaments,  by  which 
they  give  to  each  other  a  mutual  suppcjrt,  so  that  the  fracture  of  a 
single  bone  does  not  necessarily  or  usually  result  in  displacement  or 
deformity,  and  even  crepitus  is  with  difficulty  detected;  and  when  we, 
consider,  moreover,  that  the  fracture  is  generally  produced  by  great! 
Yiolence,  directly  applied,  in  consequence  of  which  the  foot  in  mostj 
oases  becomes  rapidly  and  enormously  swollen,  we  shall  understand 
the  true  nature  of  the  difficulties  which  are  usually  presented  in  the 
way  of  an  accurate  diagnosis. 

Of  all  the  usual  signs  of  fracture,  crepitus  alone  is  pretty  generally 
present,  but  even  this  often  fails  to  tell  us  which  bone  is  broken,  and  J 
still  more  often  does  it  fail  to  inform  us  as  to  the  direction  and  extent 
of  the  bony  lesions. 

If  the  whole  or  a  portion  of  the  tuberosity  of  the  calcaneum  is  sepa- 
rated by  the  action  of  the  muscles,  and  the  fragment  is  drawn  up- 
wards, it  may  be  discovered  in  its  new  position,  and  the  heel  will  be 
flattened  or  shortened,  but  no  crepitus  can  be  felt  unless  the  fragments 
are  again  brought  in  contact. 

JWadwenf. — Not  any  of  the  fractures  of  the  tarsal  bones  in  them- 
selves demand  the  use  of  splints,  and  it  is  only  when  complicated  wit" 
a  dislocation  of  the  ankle  and  fracture  of  the  fibula  that  it  is  proper! 
to  employ  apparatus  of  this  sort ;  certainly  the  exceptions  to  this  rule  i 
must  be  very  rare;  so  that  our  practice  in  these  cases  wi4l  be  confined 
chiefly  to  the  prevention  and  reduction  of  inflammation.  The  limb 
must  be  placed  in  the  most  easy  position,  and  cold  water  lotions  assidu« 
ously  applied.  This  will  be  the  sum  of  the  treatment  demanded  durins_ 
the  first  few  days  after  the  receipt  of  the  injury  in  probably  all  casesj 
of  simple  fracture,  and  in  many  cases  of  compound  fracture. 

I  CoiisUtic«,  Amer.  Joarn.  Med.  Sei.,  Tol.  r.  p.  222,  No7.  1S29,  from  the  Midii 
M«J.  liuJ  Surg.  Reporter. 
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If  single  bones»  or  fragments  of  single  bones,  are  displaced  to  any 
coiiHiderable  extent,  and  there  13  an  external  wound  communicating 
with  the  fracture,  T  have  no  doubt  it  would  be  best  in  all  cases  to  re- 
move at  once  by  dis?4ection  the  projecting  bone,  even  although  it  were 
possible*  or  perhaps  easy,  to  force  it  back  again  to  its  place,  as  has 
been  done  successfully  by  Ashhurst,  of  Philadelphia^  The  same 
rule  I  would  apply  to  examples  of  fracture  uncomplicated  with  any 
externa!  wound,  if  the  fragments  were  very  much  displaced,  and  could 
not  by  the  application  of  moderate  force  be  replaced,  since  the  bone 
left  to  project  would  prevent  the  patient  from  ever  wearing  a  boot 
with  comfort,  and  would  entail  as  much  weakness  upon  the  limb  as 
would  be  likely  to  follow  from  its  complete  separation.  But  such 
caaes  as  I  have  last  supposed  are  exceedingly  rare ;  indeed,  I  have 
never  met  with  a  simple  fracture  of  a  tarsal  bone  aceonipanied  with 
displacement, 

Norris  has,  however,  reported  a  case  of  fracture  of  the  astragalus 
accompanied  with  displacement  of  about  ooe-half  of  the  bone,  but 
without  any  lesion  of  the  soft  parts.  This  was  in  the  person  of  a  man 
83t  30,  who  was  admitted  into  the  Pennsylvania  Hospital  on  the  26th 
of  Sept*  1831,  *' An  hour  previous  to  admission,  while  decending  a 
ladder,  he  slipped  and  fell  in  such  a  manner  as  to  throw  the  entire 
weight  of  his  body  upon  the  outer  part  of  his  left  foot.  Upon  exami- 
nation, the  foot  was  found  to  be  turned  inwards  and  nearly  immovable, 
A  slight  depression  existed  immediately  below  the  lower  end  of  the 
tibia,  and  there  was  a  considerable  hard  and  rounded  projection  on  the 
outer  part  of  the  foot,  a  little  below  and  in  front  of  the  extremity  of 
the  fibula.  The  skin  covering  this  projection  was  reddened,  but  not 
excoriated.     There  was  no  fracture  of  either  bones  of  the  leg," 

These  appearances  led  Drs.  Norris  and  Barton,  under  whose  care 
the  patient  was  placed,  to  regard  the  accident  as  a  simple  luxation  of 
the  astragalus  forw^ards  and  outwards;  and  a  short  time  after  admis- 
sion eflbrts  were  made  to  reduce  it.  "  This  was  done  after  relaxing  in 
as  great  a  degree  as  possible  the  muscles  of  the  leg,  by  fixing  the  knee, 
and  having  assistants  to  keep  up  extension,  by  seizing  the  heel  and 
front  part  of  the  foot ;  at  the  same  time  the  bone  being  pushed  inwards 
and  toward  the  joint  by  the  surgeon.  These  efforts  were  continued 
for  a  considerable  time,  but  had  no  effect  in  changing  the  position  of 
the  bone. 

"Six  hours  afterwards,  Drs.  Huston  and  Harris  saw  the  patient  in 
consultation,  when  eftbrts  were  again  made  at  reduction,  which  not 
proving  more  effectual  than  in  the  first  trial,  the  excision  of  the  bone 
was  determined  on, 

"  The  patient  being  properly  placed,  an  incision  was  made  through 
the  integuments,  parallel  with  tlie  course  of  the  tendons,  commencing 
a  short  distance  above  the  projection  on  the  foot,  and  extending  down 
far  enough  to  expose  fairly  the  astragalus  and  its  torn  ligaments. 
The  bone  was  then  seized  with  forceps,  and  easily  removed  after  the 

1  JLiiOiimt,  Amer.  Joam.  Med.  Soi.,  April,  1662. 
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division  of  a  few  ligamentous  fibres  that  continued  to  connect  it  to 
the  adjoining  parts, 

''Very  little  hemorrhage  occurred,  two  small  vessels  only  requiring 
the  ligature. 

"  After  removal  it  was  discovered  that  about  one-half  of  the  surface 
which  plays  in  the  lower  end  of  the  tibia  had  been  fractured,  and 
remained  firmly  attached  to  the  extremity  of  that  bone,  and  as  it  was 
judged  that  the  efforts  to  remove  this  would  be  likely  to  produce  more 
injury  to  the  joint  than  would  arise  from  allowing  it  to  remain,  no 
attempt  was  made  to  extract  it. 

*'The  joint  being  carefully  sponged  out,  the  sides  of  the  incision 
were  brought  accurately  together  by  means  of  sutures  and  ailheaive 
straps,  after  which  simple  dressings  and  a  roller  were  applied,  and 
the  foot,  restored  to  its  natural  situation,  placed  in  a  fracture-box.'* 

Subsequently  that  portion  of  the  astragalus  which  was  permitted  to 
remain,  having  become  carious  and  loosened,  was  removed  also. 

The  case  continued  to  do  badly ;  all  the  bones  of  the  tarsus,  and 
even  the  lower  ends  of  the  tibia  and  fibula,  becoming  eventually  cari- 
ous; and  on  the  27th  of  March,  1853,  more  than  a  year  and  a  half 
after  the  receipt  of  the  injury,  the  leg  was  amputated;  but  no  healthy 
action  ensued,  and  the  patient  soon  died.* 

The  result  of  this  case  can  scarcely  be  regarded  as  having  settled 
anything  in  refereoce  to  the  value  of  the  procedure  which  I  have 
recommended.  For  reasons  which  seemed  satisfactory  to  the  sur- 
geons who  made  the  operation,  only  one-half  of  the  broken  bone  was 
removed;  whether  the  result  would  have  been  ditYerent  if  the  whole 
had  been  at  once  taken  away,  we  cannot  now  determine*  I  have 
related  it,  however,  as  the  only  example  of  a  simple  fracture  witt 
displacement  which  I  have  been  able  to  find  upon  record;  and  in  this 
case,  several  surgeons  of  merited  distinction  concurred  in  the  opinion 
that  the  protruding  fragment  ought  to  be  removed. 

A  fracture  of  the  posterior  portion  of  the  calcaneum,  especially  when 
it  has  been  produced  by  muscular  action,  constitutes  an  exception  to 
fractures  of  the  tarsal  bones  generally,  and  demands  usually  that 
apparatus  of  some  kind  should  be  employed  in  its  treatment. 

In  order  to  replace  the  posterior  fragment  when  displaced,  or  to 
mainLiin  it  in  apposition  until  a  bony  union  is  accomplished,  it  will 
be  necessary  to  shorten  the  gastrocneraii  b}^  flexing  the  leg  upon  the 
thigh  and  extending  the  foot  upon  the  leg.  But  to  retain  the  limb 
in  this  position  it  will  be  expedient  always  to  employ  apparatus.  A 
very  simple  contrivance,  however,  will  generally  answer  all  the  indi- 
cations. A  bandage,  padded  strap,  or  a  stuffed  collar  may  be  fastened 
about  the  thigh  just  above  the  knee,  and  made  fast  to  the  heel  of  a 

I  slipper  by  a  tape  (Fig.  213).     The  apparatus  is  the  same  which  has 
been  recommended  for  a  rupture  of  the  tendo  Achillis. 
In  addition  to  this,  the  limb  ought  to  be  covered  from  the  foot 
upwards  as  far  as  the  knee  with  a  snug  roller,  underneath  which,  on 
each  side  of  and  above  the  detached  fragment,  ought  t-o  be  placed 


I 


I 


Kurris,  Auter.  Jourii.  Med.  Sci.,  vol.  xx.  p.  379* 
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suitable  compresses,  the  object  of  the  roller  being  to  diminish  mus- 
cular contraction,  and  the  compresses  being  intended  to  retain  the 
detached  piece  in  contact  with  the  main 
body  of  the  bone.  Some  surgeons  have 
not  found  it  necessary  to  flex  the  leg  upon 
the  thigh,  and  they  have  contented  them- 
selves with  extending  the  foot  upon  the 
leg,  and  confining  it  in  this  position  by 
a  splint  of  wood  or  gutta  percha  laid 
along  the  front  of  the  leg,  ankle,  and  foot. 
In  still  other  cases,  the  fragment  has 
shown  so  little  disposition  to  become 
displaced  as  to  render  no  precautions  of 
any  kind  necessary,  except  to  impose 
upon  the  patient  complete  quiet,  with 
the  limb  resting  upon  its  outside  and 
flexed,  as  in  Pott's  fracture  of  fibula. 

As  soon  as  the  inflammation  has  suffi- 
ciently subsided,  passive  motion  must 
be  given  to  the  ankle,  in  order  to  pre- 
vent, as  far  as  possible,  the  anchylosis 
which  is  an  almost  constant  result  of 
these  accidents.  Indeed,  the  patient  is 
fortunate  who  recovers  a  tolerable  use 
of  his  foot  after  the  lapse  of  many 
months,  nor  can  he  be  assured  that  the 
inflammation  will  leave  these  bones 
and  their  dense  fibrous  envelops  for 
a  long  period,  and  that  it  may  not  re- 
sult in  caries  of  more  or  less  of  the  tarsal  bones,  demanding  finally 
amputation  of  the  whole  foot. 

We  have  not  intended  to  speak  in  this  place  of  those  severer  acci- 
dents, accompanied  with  comminution  and  extensive  laceration,  which 
forbid  the  hope  of  saving  the  foot,  and  for  which  immediate  amputa- 
tion is  the  only  proper  resource,  but  which  constitute,  in  fact,  the  great 
majority  of  all  the  fractures  of  the  tarsal  bones. 


AppftratoB  for  fractare  of  the  tabe- 
roBlij  of  the  eAtoaneam. 


CHAPTEE   XXXIV. 

FRACTURES  OP  THE  METATARSAL  BONES. 

These  bones  can  scarcelv  be  broken  except  by  direct  blows,  and 
the  great  majority  of  their  fractures  are  the  results  of  severe  crushing 
accidents,  such  as  render  amputation  sooner  or  later  necessary.  Of 
those  which  do  not  demand  amputation,  by  far  the  largest  proportion 
are  compound  fractures ;  of  which  class  the  following  example  will 
serve  as  an  illustration. 

A  man  in  the  employ  of  one  of  the  railroads  which  connect  with 
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this  city  was  run  over  by  a  loaded  car  on  the  14th  of  Jane,  1858, 
crushing  his  right  arm  so  aa  to  render  its  immediate  amputatioQ 
necessary,  I  found  also  a  compound  comminuted  fracture  of  tb 
fourth  metatarsal  bone  of  the  right  ioot.  Considerable  hemorrfc 
occurred  from  the  wound,  but  this  ceased  spontaneously.  Cool  water" 
dressings  were  diligently  applied,  without  splints  or  baDdagea^  and 
although  some  inflammation  and  suppuration  ensued,  the  parts  finally 
healed  over  and  the  fragments  united,  with  only  a  slight  backward 
displacement  at  the  seat  of  fracture. 

When  only  one  bone  is  broken,  the  displacement  ia  usually  verj 
trivial ;  but  when  several  are  broken,  it  may  be  considerable.  Ma 
gaigue  relates  an  example  of  this  latter  accident  in  which,  the  three" 
middle  bones  being  broken  by  the  wheel  of  a  carriage,  and  the  integu- 
ments being  badly  torn  and  bruised,  it  was  found  impossible  to  retaiu 
the  fragments  in  place.  The  patient  recoveredt  and  was  able  to  place 
the  foot  well  to  the  ground,  but  the  proximal  fragments  continued  to 
project  upwards  upon  the  top  of  the  loot  to  such  a  degree  as  to  require 
a  special  shoe. 

In  a  majority  of  cases  the  direction  of  the  displacement  is  backwar 
or  upwards,  especially  when  the  middle  metatarsal  bones  are  the  sub*! 
jects  of  the  fracture. 

I  have  in  my  cabinet  a  second  metatarsal  bone  broken  obliquely 
near  its  middle,  with  only  a  very  slight  displacement  of  the  lower 
fragment  backwards;  and  also  the  cast  of  a  bone  which  has  united 
with  an  enormous  backward  projection. 

In  one  instance  I  have  seen  the  metatarsal  bone  of  the  little  toe 
cut  in  two  with  an  axe,  and  the  fragments  united  in  about  thirty  days, 
but  with  the  lower  fragment  slightly  displaced  outwards. 

Delamotte  relates  a  case  also  in  which  the  tirst  four  metatarsal 
hones  were  cut  otf,  and  complete  union  was  accomplished  on  the 
fortieth  day:  at  the  end  of  two  months  the  patient  walked  without 
lameness. 

If  the  fragments  are  not  displaced,  nothing  is  required  except  that 
the  foot  shall  be  kept  at  rest,  and  the  indamoiation  controlled  by 
suitable  means. 

In  case,  however,  a  displacement  exists,  it  ought  to  be  remedied,  if 
possible,  since,  if  only  very  slight,  it  may  become  the  source  of  a 
serious  annoyance.  If  the  fragments  project  upwards,  they  interfere 
with  the  wearing  of  a  btjot,  and  if  they  sink  toward  the  sole,  the  skin 
beneath  is  liable  to  remain  constantly  tender,  and  the  patient  may 
thus  be  seriously  maimed  for  life. 

In  case  the  displacement  is  not  due  to  the  action  of  the  muscles, 
but  only  to  the  nature  and  direction  of  the  force  producing  the  frac- 
ture, or  to  entanglement  of  the  broken  ends,  and  it  is  likely  to  cause 
any  of  the  inconveniences  which  I  have  mentioned  if  permitted  to 
remain,  it  will  be  advisable  at  once  to  employ  considerable  force  in 
the  way  of  pressure,  or  to  elevate  the  fragments  through  an  opening 
previously  made  upon  the  dorsum  of  the  foot,  calling  to  our  aid  evon 
the  saw  or  the  bone  cutters,  if  nece^ssary.  After  which  the  fragmt  i  li 
may  be  retained  in  place  by  carefully  applied  pasteboard  splints  and 
c<  >  t  n !  ►  resses* 


GUNSHOT    FRACTURES  487 


CHAPTER   XXXV. 

FRACTURES  OP  THE  PHALANGES  OP   THE  TOES. 

If  fractures  of  the  other  bones  of  the  foot  are  generally  of  such  a 
character  as  to  require  immediate  amputation,  these  fractures  demand 
this  extreme  resort  still  more  often.  Our  experience,  therefore,  in  the 
treatment  of  fractures  of  the  phalanges  of  the  toes  is  extremely  limited. 

Lonsdale  observes  that  it  is  not  uncommon  to  find  great  irritation 
arise  after  fracture  of  the  great  toe ;  an  inflammation  extending  along 
the  absorbents  on  the  inside  of  the  leg  to  the  groin,  causing  abscesses 
to  form  in  different  parts  of  the  limb,  and  producing  sometimes  great 
constitutional  disturbance.  An  illustrative  case  has  come  under  my 
own  observation  at  the  Bufialo  Hospital  of  the  Sisters  of  Charity. 
The  patient,  Morgan  McMann,  89t.  18,  was  admitted  Dec.  28,  1858, 
having  several  days  before  received  an  injury  upon  the  great  toe 
which  contused  the  flesh  severely  and  broke  the  first  phalanx.  He 
was  then  suffering  from  severe  pain  in  the  foot  and  leg,  and  the 
absorbents  were  inflamed  quite  to  the  groin.  Poultices  being  applied 
to  the  foot  and  cool  lotions  to  the  limb,  the  inflammation  soon  sub- 
sided, but  not  until  a  portion  of  the  toe  had  sloughed  away.  Even- 
tually also  it  became  necessary  to  remove  some  portion  of  the  phalanx, 
which  had  died ;  after  which  the  wounds  healed  kindly. 

When  any  of  the  smaller  toes  are  broken,  it  will  be  found  easier  to 
support  the  fragments  by  a  broad  and  long  splint  which  shall  cover 
the  whole  sole  of  the  foot  and  all  the  toes  at  the  same  time,  than  to 
attempt  to  apply  a  splint  to  the  broken  toe  alone.  If,  however,  we 
prefer  this  latter  mode,  a  thin  piece  of  gutta  percha  will  be  found 
altogether  the  most  convenient  material  for  the  purpose. 

If  the  great  toe  is  broken,  its  great  breadth  may  prevent  any  dis- 
placement, and  a  well-moulded  gutta-percha  splint  will  generally 
secure  a  perfect  and  rapid  union. 


CHAPTEE   XXXVI. 

GUNSHOT  FRACTURES. 

Gunshot  fractures  have  already  been  considered,  more  or  less  in 
detail,  in  the  several  portions  of  this  work,  wherever  it  seemed  to  be 
necessary  to  call  especial  attention  to  them.  The  only  justification, 
therefore,  for  a  further  allusion  to  this  class  of  accidents  must  be  found 
in  the  special  interest  which  they  possess  at  this  moment  in  my  own 
country. 
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I  propose  to  condense  my  remarks  upon  this  subject  rather  into  the 
form  of  aphorisraSj  than  to  give  at  length  the  opinions  of  surgeons  au( 
their  discussions;  accordingly,  this  chapter  will  constitute  only  a  brie 
r^sumd  of  what  I  have  myself  observed,  and  of  the  well*attested  obser 
vations  of  others.  To  which  will  be  added  a  few  general  statistical 
statements,  drawn  chiefly  from  the  published  records  of  the  late  war^ 

Oatm:s, — Gunshot  fractures  are  caused  by  a  great  variety  of  missile 
such  as  musket  and  rifle  halls,  solid  shot  and  shell,  grape»  canbterJ 
shrapnel,  chain  and  bar  shot,  fragments  of  iron,  stone,  splinters  of 
wooa,  &c.  &c.  The  only  €|ualities  which  these  missiles  possess  in 
common  is,  that  they  are  all  projected  by  the  elastic  power  of  gun- 
powder,  and  generally  strike  the  body  with  great  force;  and  that  Uiey 
cause  fractures  by  direct  violence— seldom,  if  ever,  by  counterstroke.. 

Round,  smooth  balls  frequently  impiuge  upon  bonea  without  caua 
ing  a  fi-acture,  for  the  reason  that  they  are  easily  deflected;  and  this^ 
happens  especially  when  they  are  not  moving  with  great  velocity. 

Conical  rifle-balls  seldom  fail  to  fracture  the  bonea  which  lie  in  their  J 
direct  course;  never,  perhaps,  when,  at  the  moment  of  contact,  the  ball 
is  moving  with  its  average  velocity.    The  peculiar  destructiveness  of 
this  missile  is  due  to  its  weight,  momentum,  and  form. 

Canister,  grape,  shrapnel,  solid  shot,  shells,  chain  and  bar  shot  are 
still  more  destructive;  generally  tearing  the  limbs  from  the  body  in 
such  a  manner  as  to  render  readjustment  and  restoration  impossible. 

Pathohgy. — These  fractures  may  be  simple,  compound,  comminuted, 
or  complicated;  and  in  addition  to  these  common  varieties  of  fracturea 
there  is  occasionally  presented  an  example  of  simple  •*  perforation,'*  or 
mere  penetration  of  the  bone  without  fissure  or  other  fracture ;  and 
still  more  frequently  are  seen  examples  of  perforation  with  fissures. 

Probably  ninety-nine  per  cent,  of  all  gunshot  fractures  are  bath 
compound  and  comminuted ;  the  comminution  beiogj  in  general,  ex- 
cesaive. 

As  in  gunshot  wounds  of  the  soft  parts  it  has  been   generally^ 
observed  that  the  point  of  entrance  is  more  round,  more  smooth,  and 
somewhat  smaller  than  the  point  of  exit,  and  that  the  tissues  are  a 
little  depressed  at  the  entrance,  while  they  are  slightly  protruded  at 
the  exit,  so  also  in  gunshot  fractures  it  will  often  be  found  that  thaJ 
side  of  the  bone  on  which  the  ball  has  entered,  or  upon  which  it  first* 
impinged,  is  less  comminuted  than  the  opposite  side;  and,  if  it  is  a 
"perforation/'  that  the  opening  is  smaller  upon  the  one  side  than  upon 
the  other ;  that  the  edges  are  slightly  depressed  upon  the  one  side, 
and  elevated  or  protruded  upon  the  other;  and,  finally,  that  numerous 
small,  as  well  as  some  large,  fragments  of  bone  have  been  carried  into 
that  portion  of  the  track  of  the  wound  which  lies  between  the  bone 
and  the  point  of  exit  of  the  missile. 

When  a  ball  fractures  the  shaft  of  a  long  bone,  although  the  blow 
may  have  been  received  three,  four,  or  even  six  inches  irom  an  arti- 
culation, the  comminution,  or  a  single  longitudinal  fissure,  may  some- 
times be  found  extending  into  the  joint.  These  fissures,  or  splittingsJ 
of  the  shaft,  often  extend  also  a  long  distance  up  or  down,  without 
terminating  in  the  joint. 


GUNSHOT    FRACTURES. 


489 


Perforations  without  fissiare  occur  most  often  iq  the  broftd  bones j 
of  the  pelvis,  in  the  scnpula,  or  in  the  spongy  extremities  of  the  long^ 
bones.     In  the  latter,  however,  it  is  exeeedinglj  rare  to  find  perfora- 
tion without  fissure. 

Perforations  with  fissure  are  pretty  common  in  the  head  of  the 
humerus  and  in  the  head  of  the  tibia ;  they  occur  also,  but  less  often, 
in  the  lower  ends  of  the  fcmtir  and  tibia,  in  the  trochanteric  portion 
of  the  femur,  and  in  the  head  of  the  femur.  We  wish  to  be  under- 
stood to  say  that  fissures  occur  less  often  at  the  points  last  mentioned, 
simply  because  perforations  are  there  less  common.  It  must  be 
known  that  if  perforations  do  occur  at  these  points,  a  splitting  or 
fissure  communicating  with  the  joints  is  almost  inevitable,  A  mis* 
understanding  here  would  lead  to  a  very  fatal  error  in  many  cases. 

Prognosis, — In  general  it  may  be  stated  that  gunshot  fractures  of 
the  upper  extremities  do  not  demand  amputation,  and  that  similar 
injuries  in  the  lower  extremities  do  demand  amputation. 

This  statement  is  very  broad,  and  cannot  be  understood  except  by 
a  consideration  of  these  accidents  somewhat  in  detail.     Thus : — 

Gunshot  fractures  of  the  clavicle,  scapula,  of  the  shaft  of  the  hu- 
merus, oi'  the  shafts  of  tlie  radius  and  ulna,  and  of  the  carpal,  meta- 
carpal,  and  phalangeal  bones,  notwithstanding  these  bones  have 
sufiered  extensive  comminution,  do  not  demand  amputation:  they 
will  in  most  cases  eventually  unite,  and  give  to  the  patients  tolerably 
useful  limbs.  If,  however,  at  the  same  time  that  the  shaft  of  the 
humerus^  or  of  the  radius  and  ulna*  is  thus  broken,  the  large  nervous 
trunks  are  torn  asunder,  so  that  the  extremity  is  cold  and  insensible, 
the  limb  cannot  probably  be  saved,  nor,  if  it  could  be,  would  it  be  of 
any  value.  Destruction  of  the  main  artery  supplying  the  limb  dimi- 
nishes the  chance  of  its  being  saved,  but  does  noti  in  the  case  of  the 
upper  extremity,  necessarily  demand  amputation. 

Penetration  of  the  shoulder-joint  by  a  musket  or  rifle  ball,  pro- 
ducing a  tracture  of  the  head  of  the  humerus  or  of  the  glenoid  cavity 
of  the  scapula,  demands  amputation  when  either  the  axillary  artery 
or  axillary  nerves  are  injured;  but  resection  can  generally  be  prac- 
tised with  a  reasonable  chance  of  success  when  the  arteries  and  nerves 
are  untouched.  Resection  is  also  made  successfully  at  the  shoulder- 
joint  in  some  cases  where  larger  missiles  have  traversed  the  joint, 
such  as  canister,  fragments  of  shell,  &c. 

Penetration  of  the  el  bow -joint  by  a  large  shot,  or  by  a  Minni<5  rifle 
ball,  the  missile  fairly  entering  or  traversing  the  joint,  demands  am- 
putation when  the  main  arterial  and  nervous  supplies  are  cot  oft',  and 
resection,  generally,  when  both  remain  uninjured.  Resection  may  be 
attempted  at  the  elbow  joint,  also,  in  some  cases  where,  the  nervous 
supply  remaining  good,  only  one  of  the  principal  arterial  trunks  is 
cut  off. 

Frequently  a  ball  strikes  the  outer  or  inner  condyle  of  the  humerus, 
makiug  but  a  small  opening  into  the  joint,  and  producing  only  slight 
comminution,  and  in  such  cases  we  often  save  the  limb  with  more  or 
less  anchylosis,  and  without  resection. 

The  remarks  which  we  have  made  in  reference  to  gunshot  fractures 
32 
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of  the  elbow-JDint  appl^,  almost  without  qualificatiosiip  to  tbe 
accidents  at  the  wrist-joint. 

For  ganahot  wounds  with  fracture  of  tbe  carpal,  nietaGarpaL  and 
phalangeal  bones  we  seldom  practise  either  resection  or  ampatmioiv 
unle^  the  soft  parta  are  almost  completely  torn  away« 

The  prognosis  which,  as  we  have  now  seen,  is  so  ikvomble  in  tbe 
clipper  extremities,  will  be  found  very  different  in  tbe  lower  extremi* 
'ties;  indeed,  it  is  almost  reversed.     Thus;— 

Gunshot  fractures  of  the  shaft  of  the  thigh,  of  the  shafts  of  tbd  tibim 
and  fibula,  and  of  the  tarsal  bones,  generally  demand  amputatioo ;  or, 
to  be  more  precise,  gunshot  fractures  of  the  head  and  neck  of  the 
femur  almost  always  terminate  fatally  under  amputation  or  excisioii, 
and  equally  under  treatment  as  fractures,  that  ia,  where  an  atlempl  ia 
made  to  save  the  limb  without  interference  with  the  knife.  The  smme 
accidents  in  the  upper  third  or  the  shaft  of  the  femur  are  genefmll? 
fatal;  but  if -the  main  artery  and  the  principal  nerves  are  uninjare<l, 
the  life  is,  in  general,  less  hazarded  by  an  attempt  to  save  the  limb 
than  by  amputation.  In  the  middle  third,  under  the  same  circum- 
stances, the  chances  may  be  considered  equal,  as  between  amputatioii 
and  the  attempt  to  save  the  limb  by  apparatus ;  in  the  lower  third  the 
chances  are  in  favor  of  amputation. 

The  above  statements  in  relation  to  fractures  of  the  femur  are  baaed 
mainly  upon  my  own  experience,  and  have  been  carefully  considered* 

I  have  seen  no  resections  of  the  knee-joint,  and  but  few  of  tbe  shaft 
of  the  femur»  after  gunshot  fractures,  which  have  not  terminated  fatally: 
and  I  am  convinced  that  they  should  never  be  attempted  in  fractures  of 
the  thigh,  unless  it  be  that  case  which  presents  so  little  hope  in  any 
direction,  viz.,  gunshot  fracture  of  the  head  or  neck  of  the  femur. 

Gunshot  fractures  of  the  ishafts  of  both  tibia  and  fibula  demand 
amputation  where  the  cornraiuution  is  extensive,  or  the  pulsation  of 
the  posterior  tibial  artery  is  lost,  or  the  foot  is  cold  and  insensible. 
We  do  not  mean  to  say  that  some  limbs  thus  situated  have  not  been 
saved,  but  only  that  the  attempt  to  save  such  limbs  greatly  endangers 
the  life  of  the  patient^  while  amputation  at  or  below  the  knee  is  rela- 
tively safe. 

Amputation  is  the  only  safe  expedient  in  deep  penetrating  wounds 
of  the  tarsal  bones  produced  by  missiles  of  tbe  size  of  musket^balls 
or  larger.  The  only  exceptions,  which  can  safely  be  made,  are  in 
cases  where  bulls  have  opened  partially  and  superficially  these  articu- 
lations. 

Eesections  at  the  anklegoint  are  much  more  hazardous  than  ampu- 
tations, and  scarcely  to  be  preferred,  in  army  practice,  to  attempts  to 
save  the  foot  without  surgical  interference. 

Trmimeni. —  While  considering  the  prognosis  in  these  accidents,  I 
have  necessarily  spoken  of  the  treatment  in  certain  cases;  especially 
with  a  view  to  the  propriety  of  amputation  or  resection.  It  remains 
only  to  speak  briefly  of  the  treatment  of  those  cases  in  which  we  may 
attempt  to  save  the  limb  without  resection,  properly  so-called;  for  we 
must  not  forget  that  pretty  often  we  find  it  necessary  to  remove  small, 
loose  fragments  of  bone  by  the  finger,  or  by  the  aid  of  the  knife,  or  to 
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resect  sharp  points  with  the  saw  or  the  bone-ciitterSp  when  we  do  not 
practise  *'  resection,"  ia  tlie  sense  in  which  this  term  is  usually  em- 
ployed by  surgical  writers. 

I  shall  take  the  liberty,  in  this  conoeotion,  of  reproducing  what  I 
have  written  elsewhere  io  relation  to  gunshot  fractures,  since  it  com- 
prises nearly  all  that  seems  necessary  to  be  added  upon  this  subject.* 

"If  an  attempt  is  made  to  save  a  limb  badly  lacerated  and  broken, 
certain  conditions  in  the  treatment  are  necessary  to  success. 

"All  projecting  pieces  of  bone  which  cannot  be  easily  replaced  and 
are  not  firmly  attached  to  the  soft  parts,  must  be  at  once  cut  or  sawn 
away, 

*'  All  foreign  substances,  such  as  fragments  of  balls  or  other  missiles, 
pieces  of  cloth,  wadding,  dirt,  &c.,  must  be  removed, 

"Any  portion  of  integument,  fascia,  or  muscles,  which  are  entangled 
in  the  wound,  and  prevent  a  thorough  exploration,  or  may  obstruct 
the  free  escape  of  blood  or  of  matter,  muat  be  freely  divided. 

"Counter-openings  must  be  made  at  once,  or  at  an  early  period 
after  the  formation  of  matter,  to  insure  its  easy  escape. 

*'  The  limb  must  be  placed  in  an  easy  position,  and  not  confined  by 
fi'^Ar bandages,  ov  forcibly  extended  by  apparatus. 

"The  inflammation  must  be  controlled  by  constitutional  and  local 
means,  and  especially  by  the  use  of  water  lotions  whenever  its  em- 
ployment is  practicable," 

If  joints  are  implicated  seriously,  and  an  attempt  is  still  made  to 
save  the  limb,  the  joint  surfaces  must  be  laid  freely  open,  so  as  to 
prevent  all  possibility  of  the  confinement  of  bKx)d,' serum,  or  pus ;  and 
the  joint  must  be  placed  perfectly  at  rest,  without  adhesive  straps, 
bandages,  or  any  apparatus  which  shall  compress  the  limb  or  em- 
barrass its  circulation. 

I  do  not  know  that  it  is  necessary  to  speak  more  particularly  of  the 
treatment  of  gunshot  fractures,  unless  it  be  to  say  that  I  still  give  the 
preference,  in  fractures  of  the  femur,  to  the  straight  position.  In 
general  I  have  preferred  Buck's  apparatus,  with  moderate  extension  ; 
and  by  moderate  extension  is  to  be  understood  such  as  may  be  effected 
with  from  five  to  ten  pounds,  llodgen's  straight  splint,  or  "  cradle,'* 
has  been  tbund  exceedingly  useful,  and  much  preferable  to  any  form  of 
double- in  dined  plane,  whether  suspended  or  not.  The  cradle  is  simply 
a  skeleton  box,  of  the  length  of  the  thigh  and  leg,  made  of  light  strips 
of  wood.  Across  the  two  upper  bars  are  laid,  transversely,  cloth 
bands,  upon  which  the  limb  is  laid  at  full  length.* 

As  supplementary  to  this  chapter,  it  seems  proper  to  add  a  brief 
T&sume  of  the  statistics  of  the  war  of  the  rebellion  just  closed,  drawn 
from  the  report  of  the  Surgeon -General,  made  in  November,  1865.* 

Of  4,167  gunshot  wounds  of  the  face,  1,579  were  accompanied  with 
fractures  of  the  facial  bones.     Of  these  latter  107  died,  and  891  re- 

t'  Troatiae  on  Military  Surgery,  by  FrAnk  HaBtings  Hamilton.    1  vol.  8vo,    PubUahed 
by  BaUItvri)  Brothers.     New  Yorkt  IStil  ;  al^o  f?u!arg»(i  ttd.  of  samQ  woik  iu  1865. 
*  HodgftD,  Treatise  on  Military  Stirg.^  by  tin;  author,  p.  408. 
*  CircutJir  No.  6^  ^urgeon-Oeueral's  Offioe* 
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covered.    The  remainder  are  undetermined.    Secondary  bemorrhagel 
is  said  to  have  been  the  most  frequent  cause  of  death. 

Of  187  examples  of  gunshot  injuries  of  the  spine  (not  including 
thof^e  in  which  the  chest  or  abdomen  was  penetrated).  180  died.  Six 
of  those  reported  as  having  recovered  were  examples  of  fracture  of 
the  transverse  or  spinous  processes.  The  seventh  is  that  of  a  soldier 
wounded  at  Chicamauga,  September  20th,  18<J3,  by  a  musket-ball, 
which  fractured  the  spinous  process  of  the  fourth  lumbar  vertebra,  and 
penetrated  the  vertebral  canal  The  ball  and  fragments  of  bone  were 
extracted,  and  one  year  after  he  was  reported  as  "  likely  to  recover." 

Of  359  gunshot  wounds  of  the  pelvis  (not  including  those  in  which 
the  abdominal  cavity  was  penetrated).  77  died  and  97  recovered.  In 
the  remainder  the  result  is  not  ascertained.  In  256  cases  the  ilium 
alone  was  injured;  in  19,  the  ischium  alone;  in  12,  the  pubes;  in  32, 
the  sacrum  ;  and  in  40  cases  the  lesions  extended  to  two  or  more  por- 
tions of  the  innominata.    Pya3min  was  a  frequent  cause  of  death. 

Of  1,689  gunshot  fractures  of  the  humerus,  436  died,  and  1,253  re- 
covered. Nine  hundred  and  ninety-six  of  these  1,689  eases  were 
treated  by  amputation  or  resection,  with  a  mortality  of  21  per  cent. 
In  693  cases  the  conservative  treatment  was  adopted,  wi:b  a  mortality 
of  30  per  cent. 

or  i)S  cases  in  which  attempts  were  made  to  save  the  limb  after 
gUDshot  injury  of  the  hip-joint,  without  resection,  all  died.  (1  have 
seen  two  cases  of  successful  treatment  of  these  accidents  by  the  con- 
servative plan,  and  others  have  been  reported,) 

Twenty  amputations  at  the  hip-joint  gave  two  successful  results. ' 
(The  Surgeon-Generars  report  includes  a  third — Dr,  Fenner'a  case — ' 
but  this  is  now  known  to  be  an  error.) 

Thirty  resections  furnished  three  successful  results.  (The  report 
includes  two  more  resections — Cases  19  and  30^ — which  must  be  rejected 
as  not  belonging  to  this  class.) 

Three  hundred  and  thirty  cases  of  gunshot  fracture  of  the  upper 
third  of  the  shaft  of  the  femur,  in  which  neither  amputation  nor  reseo- . 
tion  was  practised,  gave  a  mortality  of  7L81.  Thirty-two  cases  in' 
which  amputation  was  made  gave  a  mortality  of  75  per  cent.  Twenty- 
two  in  which  resection  was  made,  gave  a  mortality  of  81.18.  (We 
have  rejected  three  cases  given  in  the  report  as  cured.  Two  of 
these  were  resections  of  the  head,  and  one  was  merely  a  "rounding  off 
of  sharp  edges,") 

Two  hundred  and  thirty-two  caaea  of  gunshot  fractures  of  the  mid- 
dle third,  treated  without  amputation  or  resection,  gave  a  mortality  of 
55,46.  Ninety- three  treated  by  amputation  gave  a  mortality  of  64.83- 
Fifteen  treated  by  resection  gave  a  mortality  of  86.66* 

One  hundred  and  seventy-three  gunshot  fractures  of  the  lower  third, 
treated  without  amputation  or  resection,  gave  a  mortality  of  57.79, 
Two  hundred  and  ibrty-three  amputated^ mortality  46.09,  Two 
resected — both  died. 

Of  308  gunshot  wounds  of  the  knee-joint,  with  or  without  fracture, 
treated  without  amputation  or  resection,  258  died — mortality  83.76* 
Of  the  50  which  recovered  there  w^ere,  however,  only  six  or  eight  in 
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which  the  testimony  is  unequivocal  that  the  joint  was  opened.  Of  452 
amputated,  881  died — mortality  78.28.  Of  10  resected,  9  died — mor- 
tality 90  per  cent. 

Of  696  gunshot  fractures  of  the  leg,  169,  or  24  per  cent.,  were  fatal. 

No  analyses  have  been  made  of  fractures  of  the  smaller  bones. 

It  is  much  to  be  regretted  that  in  these  comparative  analyses 
of  the  treatment  of  gunshot  fractures  by  the  three  methods  it  is  not 
stated  whether  the  amputations  or  resections  were  primary  or  secondary. 
In  all  secondary  amputations  and  resections,  which,  for  aught  that 
appears,  may  have  constituted  a  majority  of  the  whole  number,  the 
conservative  treatment  had  been  tried  and  had  failed,  and  the  deaths 
which  followed  ought  in  justice  to  be  charged  to  conservatism  and  not 
to  the  operation.  As  the  reports  now  stand,  they  are  of  little  or  of  no 
value  in  determining  the  relative  value  of  conservative  and  operative 
treatment. 

From  the  reports  of  the  Confederate  army,  as  published  in  the  Con- 
federate States  Medical  Journal,  we  learn  that  of  221  cases  of  gunshot 
fractures  of  the  thigh  treated  without  amputation  or  resection.  105 
died,  and  116  recovered.  The  shortest  period  of  recovery  was  41  days; 
the  longest,  255  days ;  the  average,  104  days.  The  shortest  period  of 
fatal  termination  was  one  day;  the  longest,  185  days ;  average,  52  days. 
Greatest  shortening,  five  inches;  least,  half  an  inch ;  average,  one  inch 
and  nine- tenths.^ 

Of  507  amputations  for  gunshot  fractures  of  the  thigh,  250  recov- 
ered.* 

'  Richmond  Med.  Jonrn.,  Feb.  18G6,  from  Coufederate  States  Med.  Journal. 
s  Ibid.,  Janaarj,  186G,  p.  52. 
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CHAPTER   I. 

GENERAL  CONSIDERATIONS. 
§  I.  General  Division  and  Nomenclature. 

A  DISLOCATION  is  the  displacement  of  one  bone  from  another  at  its 
place  of  natural  articulation. 

Dislocations  may  be  divided  into  accidental  or  traumatic,  sponta- 
neous or  pathologic,  and  congenital. 

Our  remarks  upon  the  etiology,  pathology,  symptomatology,  prog- 
nosis, and  treatment  of  these  injuries  must  be  considered  as  applicable 
only  to  accidental  or  traumatic  dislocations,  unless  the  fact  is  in  any 
case  otherwise  stated. 

Accidental  dislocations  are  those  in  which  the  bones  have  suffered 
displacement  in  consequence  of  the  application  of  a  sudden  force ;  and 
surgeons  have  divided  these  accidents  into  Complete  and  Partial, 
Simple,  Compound  and  Complicated,  Recent  and  Ancient,  Primitive 
and  Consecutive. 

A  complete  dislocation  is  one  in  which  no  portions  of  the  articular 
surfaces  remain  in  contact. 

A  partial  dislocation  is  one  in  which  the  articular  surfaces  are  not 
completely  removed  from  each  other. 

A  simple  dislocation  is  that  form  of  the  accident  in  which  the  bone 
has  only  slid  from  its  articulation,  and  is  accompanied  with  the  least 
or  only  an  average  amount  of  injury  to  the  soft  parts  or  to  the  bones 
adjacent  to  the  joint. 

A  compound  dislocation  implies  that  the  articulating  surface  of  the 
bone  has  been  thrust  through  the  flesh  and  skin,  or  that  in  some  other 
way  a  wound  has  been  made  which  communicates  with  the  joint. 

Complicated  dislocation  is  a  term  employed  by  some  writers  to 
designate  a  condition  wholly  differing  from  a  compound  dislocation, 
or,  in  some  cases,  a  condition  of  extra  complication.  Thus,  a  simple 
dislocation  may  be  complicated  with  a  fracture,  or  with  the  laceration 
of  an  important  bloodvessel,  &c.;  and  a  compound  dislocation  may  be 
complicated  in  the  same  way,  and  with  the  addition,  perhaps,  of  exten- 
sive laceration  and  destruction  of  integument,  muscles,  nerves,  &c. 

A  recent  luxation  has  taken  place  within  a  period  of  a  few  days,  or, 
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at  most,  of  a  few  weeks;  and  an  ancient  luxation  has  existed  dming 
a  longer  period.  The  exact  point  of  time  at  which  a  dislocation  sball. 
be  called  recent  or  ancient  is  not  fully  determined  by  surgeons,  aod^ 
the  application  of  these  terms  is  therefore  always  somewhat  arbitrary. 
A  primitive  luxation  is  a  luxation  in  which  the  bone  remains  nearly 
or  precisely  in  the  position  into  which  it  waa  at  first  thrown ;  while  a 
secondary  or  consecutive  luxation  is  one  in  which  the  bone  has  sub- 
sequently, in  consequence  of  the  action  of  the  muscles,  or  from  un- 
successful eftbrts  at  redaction,  or  from  some  other  cause,  changed  its 
position  sufficiently  to  entitle  the  accident  to  a  new  designation.  Thus 
a  primitive  dislocation  upon  the  ischiatic  notch  may  become  a  second- 
ary diislocation  upon  the  dorsum  ilii,  or  the  reverse. 


§  2.  General  PREmsposmo  Causes. 

Age. — According  to  Malgaigne,  whose  concluaiong  are  based  upon 
an  analysis  of  six  hundred  and  forty-three  cases,  dislocations  are  very 
rare  in  infancy,  only  one  having  occurred  under  five  years;  but  the 
frequency  increases  gradually  up  to  the  fifteenth  year,  from  this  period 
more  rapidly  up  to  the  sixty-fidth  year,  and  from  this  time  onward 
again  dislocations  become  more  rare.  He  has  mentioned  none  after 
the  ninetieth  year;  and  the  period  of  greatest  frequency  is  between 
the  thirtieth  and  sixty-fifth  year.  To  this  middle  period  belong  four 
hundred  and  seven  of  the  whole  number. 

The  inference  from  this  analysis  may  be  thus  briefly  stated:  age,  aa^ 
a  predisposing  cauacv  is  moat  active  in  middle  life,  less  active  in  ad-' 
vanced  life,  and  least  active  of  all  in  early  life* 

It  is  proper,  however,  to  observe  that  while  such  statistics  may  be 
relied  upon  as  indicating  the  relative  frequency  of  these  accidents  al  ] 
different  perio<fs  of  life,  they  cannot  be  regarded  as  determining  abso* 
lutely  the  value  of  age  alone  as  a  predisposing  cause,  since  the  direct 
or  exciting  causes  may  be  more  active  at  one  period  than  another,  and . 
in  some  measure  these  laltar  causes  may  be^  and  doubtless  are,  respon- 
sible for  such  results. 

Oonstituiion  and  OojidiUon  of  the  Mtiscles  and  Ligaments, — It  may  be 
stated  as  a  general  fact  that  persons  of  feeble  constitutions,  and  whoseJ 
muscular  systems  are  much  weakened,  suffer  dislocation  from  slighter 
causes  than  those  who  are  in  health,  and  whose  muscular  systems  ar 
firm  and  vigorous;  and  that  a  relaxation  of  the  ligaments  which  sur- 
round a  joint,  however  this  may  have  been  occasioned,  predisposes  to 
dislocation.  Thus,  a  paralyzed  and  atrophied  limb  is  predisposed  to 
luxation ;  a  joint  in  which  the  capsule  has  become  stretched  by  eflu- 
aions,  or  by  violent  extension,  or  weakened  by  laceration  from  a 
previous  dislocation,  or  by  ulceration,  or  if  in  any  other  way  the 
articulation  is  deprived  of  these  natural  protections,  we  need  scarcely 
say  that  it  is  thereby  rendered  more  liable  to  luxation. 

Ball  and  socket  joints,  other  things  being  equal,  are  more  liable  to 
displacement  than  ginglymoid ;  but  then  much  more  depends  upon 
the  relative  exposure  of  the  joint  than  upon  its  anatomical  structure, 
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80  that  the  elbow  is  much  more  frequently  dislocated  than  the  hip ; 
the  shoulder-joint,  however,  being,  from  its  position  and  extent  of 
motion,  peculiarly  exposed,  and  being  also  a  ball  and  socket  joint,  is, 
of  all  others,  most  liable  to  dislocation. 


§  3.  DiHBOT  OR  Exciting  Causes. 

Theae  may  be  classed  under  two  general  heads^  namely,  external 
violence  and  muscular  action. 

External  violence  operates  either  directly  or  indirectly.  When  a 
person  falls  upon  the  knee  and  dislocates  the  head  of  the  femur,  the 
force  is  said  to  have  acted  indirectly,  and  this  is  by  far  the  most 
frequent  mode  of  dislocation;  but  when  the  blow  is  received  upon  the 
upper  end  of  the  humerus,  and  its  head  is  sent  into  the  axilla,  it  is 
said  to  have  been  dislocated  by  direct  violence. 

Muscular  action  produces  a  dislocation  slowly,  as  in  some  cases  of 
chronic  rheumatism,  and  then  it  is  called  a  spontaneous  or  pathologic 
dislocation;  or  suddenly,  as  in  the  violent  spasmodic  contractions 
which  accompany  convulsions;  or  sometimes  by  the  mere  voluntary 
eflTort  of  the  muscles;  and  these  latter  are  true  accidental  luxations. 

It  is  very  probable  that  external  force  can  seldom  be  regarded  aa^ 
the  sole  cause  of  a  dislocation,  but  that,  in  a  large  majority  of  cases, 
muscular  action  consenting  with  the  shock,  performs  an  important 
r6k  in  the  history  of  the  accident.  The  limb  being  driven  obliquely 
across  its  socket  by  the  external  violence,  is  seized  by  the  stretched 
and  excited  muscles  with  such  vigor  as  to  contribute  not  a  little  to 
the  unfortunate  result.  Thus  it  will  be  found  that  the  same  force 
which  is  adequate  to  the  production  of  a  dislocation  in  the  living  and 
healthy  subject  is  wholly  insufficient  to  accomplish  the  same  in  the 
dead;  and  a  man  who  is  fully  intoxicated  seldom  suffers  a  dislocation. 


§  4.  General  Symptoms. 

As  fractures  are  characterized  by  preternatural  mobility  and  crepi- 
tus, to  which  may  be  generally  added  the  circumstance  that,  when 
reduced,  the  fragments  will  not  remain  in  place  without  external 
suppoi-t,  so,  on  the  other  hand,  dislocations  are  characterized  by  pre- 
ternatural rigidity,  an  abseoce  of  crepitus,  and  by  the  fact  that,  when 
reduced,  the  bone  does  not  generally  require  support  to  maintain  it 
in  position. 

These  three  are  the  usual,  and  they  may  be  termed  the  common, 
signs  of  distinction  between  fractures  and  dislocations,  but  no  one  of 
them  can  be  alone  depended  upon  as  positively  diagnostic.  Generally, 
when  a  bone  has  been  dislocated,  we  shall  find  the  limb  in  a  certain 
position,  which  is  uniform  for  all  dislocations  of  the  same  character, 
and  almost  immovably  fixed ;  but  when  the  ligaments  and  muscles^ 
about  the  joint  have  been  extensively  torn,  or  the  whole  body  is  still 
suffering  under  the  shock,  or  in  any  other  circumstances  where  the 
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power  of  the  muscles  is  weakened^  this  rigidity  may  gire  place  to 
extreme  mobility. 

True  crepitus  does  not  exist  without  a  fracture,  but  is  not  alway* 
present  in  fractures,  and  there  is  often  a  sensation  produced  in  toe] 
rubbing  and  chafing  of  dislocated  bones  which  very  much  resembles 
certain  kinds  of  crepitus,  and  by  the  inexperienced  has  been  often 
mistaken  for  it.     I  allude  to  the  subdued  rasping  sound  or  sensatioai 
which  is  found  generally  on  the  second  or  third  day,  and  sometimea 
earlier,  and  which  is  the  result  of  fibrinous  eflfusions,  or,  perhaps,  in 
some  instances,  of  the  mere  rubbing  of  firmly  compressed  ligamentous 
and  cartilaginous  surfaces  upon  each  other.     The  crepitus  of  a  recent 
frac^ture  can  be  scarcely  confounded  with  this  obscure  sensation,  unlesa^^ 
it  is  in  some  cases  of  incomplete  fracture,  or  of  a  fracture  situated'^H 
remote  from  the  surface,  as  in  tlje  case  of  the  hip;  but  a  fracture 
which  is  a  few  days  old,  whose  surface  has  become  softened  by  in- 
flammation and  more  or  less  covered  with  lymph,  and,  when  the 
rigidity  is  great,  may  sometimes  deceive  the  most  experienced  sur- 
geon, so  exactly  will  it  be  found  to  imitate  the  sensations  produced 
by  the  chafing  of  an  inflamed  joint,  or  of  closely  approximated  fibrous 
surfaces. 

I  have  said  that  a  true  crepitus  does  not  exist  without  a  fracture; 
but  then  a  very  minute  fracture,  such  as  the  detachment  of  a  scale  of 
bone  by  the  tearing  away  of  a  tendon  or  of  a  ligament,  may  produce 
crepitus ;  or  even  the  separation  of  a  piece  of  cartilage  may  sufficiently 
expose  the  bone  to  determine  the  presence  of  this  phenomenon.  These 
are^  however,  no  longer  examples  of  simple  dislocation. 

Kor  are  the  two  inverse  propositions,  in  relation  to  the  retention  of 
the  bones  in  place,  invariable  in  their  application,  A  broken  bone, 
well  reduced,  does  not  always  manifest  a  tendency  to  displacement, 
nor  does  a  dislocated  limb,  when  restored  to  its  socket,  in  all  cases 
maintain  its  position  without  support. 

The  other  general  signs  of  dislocation  are  pain,  swelling,  and  dis- 
coloration. The  pain  is  generally  more  intense  in  dislocations  than 
in  fractures,  the  expanded  end  of  the  bone  resting  often  upon  one  or 
more  large  nerves,  which  usually,  with  the  arteries,  approach  very 
near  the  joints,  this  pressure  being  also  greatly  increased  by  the 
extreme  tension  of  the  muscles.  Not  unfrequently  numbness  and 
temporary  paralysis  of  the  whole  limb  are  the  consequences.  In 
other  cases  the  pain  is  due  solely  to  the  pressure  upon  the  muscles  or 
to  the  tension  of  the  muscles,  or,  perhaps,  to  the  tension  of  the  untorn 
ligaments  and  capsule. 

Generally  the  limb  is  shortened,  but  io  a  few  cases  it  is  found 
slightly  lengthened,  while  the  natural  axis  of  the  bone  with  its  socket 
is  always  clianged.  If  examined  early,  and  before  the  supervention 
of  swelling,  the  joint  end  of  the  displaced  bone  may  be  felt  in  iti 
unnatural  position,  and  a  corresponding  depression  may  be  discovered 
in  the  situation  of  the  articulation,  especially  if  the  bones  are  super- 
ficial. 
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§  5.  Pathology. 

The  dissection  of  recent  dislocations  produced  by  external  violence 
stows  the  capsular  ligament  more  or  less  torn,  and  also  a  rupture  of 
some  of  the  lateral  and  other  short  ligaments,  with  a  complete  rupture 
in  most  cases  of  some  of  the  tendons  which  immediately  surround  the 
joint,  or  of  those  which  are  attached  to  the  capsule:  the  muscles, 
nerves,  arteries,  &c.,  through  which  the  bone  io  its  passage  has  passed^ 
or  upon  which  it  is  found  resting,  being  also  contused^  stretched,  or 
torn  asunder. 

This  description,  however,  does  not  apply  to  dislocations  produced 
by  muscular  action  alone,  in  a  majority  of  which  cases  the  capsule  is 
only  stretched,  and  not  torn,  and  no  lesions  of  other  structures  are 
necessarily  present. 

If  the  dislocation  remains  unreduced,  the  margins  of  the  old  socket, 
in  the  case  of  eoarthrodial  articulations,  become  gradually  depressed, 
w^hile  the  concavity  of  the  socket  is  filling  in  with  a  fibrous  or  bony 
tissue,  until  at  length  the  whole  of  this  portion  of  the  joint  apparatus 
is  nearly  or  entirely  obliterated.  This  process  is  generally  very  slow, 
and  may  not  be  consummated  until  after  the  lapse  of  many  years. 

At  the  same  time,  but  with  much  greater  rapidity,  the  head  of  the 
bone  in  its  new  position,  and  the  suil  or  htird  parts  upon  which  it  rests, 
are  undergoing  certain  changes  to  adapt  them  to  their  new  relations, 
and  calculated  in  some  measure  to  restore  the  limb  to  its  normal  func- 
tions. If  the  head  of  the  bone  rests  upon  muscle,  the  cellular  and 
fibrous  tissues  which  enter  into  the  composition  of  the  muscle  become 
condensed  and  thickened,  forming  a  shallow  or  elongated  cup,  whose 
margins  are  attached  to  the  neck  or  shaft  of  the  bone,  and  whose  walls 
are  lubricated  with  synovia.  If  it  rests  upon  bone,  by  a  process  of 
interstitial  absorption  a  true  socket  is  formed,  sometimes  deep  and 
sometimes  shallow,  whose  edges,  receiving  additional  ossific  deposi- 
tions, become  lifted  so  as  to  form  a  rim.  At  the  same  time  the  head 
of  the  bone  is  undergoing  corresponding  changes,  to  adapt  itself  to  the 
newly-formed  socket;  it  is  flattened  or  otherwise  changed  in  form,  and 
in  the  progress  of  this  change  its  natural  secreting  and  cartilaginous 
surtaces  are  gradually  removed,  a  porcelaneous  deposit  taking  its  place. 
The  same  kind  of  hard,  polished,  ivory-like  deposit  is  found  also  in 
those  portions  of  the  new  socket  which  have  been  especially  exposed 
to  pressure  and  friction.  Instead  of  the  eburnation,  an  imperfect 
fibro-serous  surface  or  synovial  capsule  may  be  formed. 

I  have  in  my  cabinet  an  example  of  ancient  luxation  of  the  hip-joint 
in  which  the  head  of  the  femur,  having  rested  upon  the  dorsum  ilii,  has 
formed  a  nearly  flat  but  smooth  surface — a  kind  of  elevated  plateau ; 
in  other  cases  I  have  seen  the  margins  of  the  new  socket  so  elevated 
as  to  rest  against  the  neck  of  the  femur,  and  completely  lock  it  in. 

Couaenting  with  these  changes,  and  in  consequence  partly  of  the 
disuse  of  the  limb,  the  muscles,  and  even  the  bones  sometimes,  suffer 
a  gradual  atrophy.  In  some  measure  these  alterations  may  be  due 
also  to  the  pressure  of  the  dislocated  bone  upon  arterial  and  nervous 
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tronks,  by  which  their  functions  become  partially  or  completely  ann^ 
hilated^  and  their  structure  even  may  be  wholly  obliterated.  In  conse- 
quence also  of  the  inflammation  which  immediately  results,  we  ought 
not  to  omit  to  notice  that  the  large  trunk  of  an  artery  sometimea 
becomes  firmly  adherent  to  the  capsule  or  periosteum  of  a  displaced 
bone,  and  its  reduction  is  attended  with  imminent  danger  of  laceration 
and  of  a  iatal  hemorrhage.  Numerous  instances  of  this  grave  accident, 
especially  in  attempts  to  reduce  old  dislocations  of  the  shoulder-joint^ 
are  upon  record. 


§  6.  General  Pkoonosis. 

We  shall  study  the  prognosis  of  these  accidents  to  better  advanta] 
when  we  come  to  speak  of  the  individual  bones  and  their  varioaa 
forms  of  dislocation ;  but  it  is  proper  to  state  in  this  place,  generally, 
that  very  few  joints,  having  been  once  completely  displaced  from  their 
sockets  by  external  violence,  are  ever  so  completely  restored  as  not  to 
leave  some  traces  of  the  accident  for  many  years,  if  not  for  the  whole 
of  the  subsequent  life  of  the  patient,  either  in  the  partial  limitation  of 
their  motions^  or  in  the  diminished  siae  and  power  of  the  muscles  of 
the  limbs,  or  in  the  presence  of  an  occasional  arthritic  pain :  the  degree 
and  permanence  of  these  sequences  depending  upon  the  joint  which  ifl 
the  subject  of  the  displacement,  the  extent  of  the  original  injury,  th 
length  of  time  it  has  remained  unreduced,  the  means  employed  in  itf ; 
reduction,  the  health  and  condition  of  the  patient,  with  so  many  other 
contingent  circumstances  as  to  preclude  the  idea  of  a  complete  specifi- 
cation. 

If  the  bone  ia  not  reduced,  a  permanent  maiming  is  inevitable;  but 
it  is  surprising  how  much  time  and  the  intelligent  processes  of  nature 
can  eventually  accomptisli  toward  a  restoration  of  the  natural  func- 
tions, especially  when  aided  by  a  good  constitution  and  judicious 
treatment  If  the  symmetry  of  form  and  grace  of  motion  are  never 
replaced,  the  value  of  the  limb,  for  all  the  practical  purposes  of  Ufep 
is  not  unfrequently  completely  re-establishea. 


le 
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§  7*  General  Treatment. 

The  first  indication  of  treatment  is  to  reduce  the  bone.     WhatevCT 
delays  may  be  proper  or  justifiable  in  certain  cases  of  fracture,  sttch^ 
delays  are  never  to  be  argued  in  cases  of  dishx^ation.     The  sooner  the 
reduction  is  accomplished  the  better.     For  this  purpose  we  restart  at 
once  to  such  manipulations  or  mechanical  contrivances  as  the  nature  of  | 
the  case  demands;  and  if  these  fail,  or  if  at  the  first  they  are  deemed [ 
insufficient,  we  invoke  the  aid  of  constitutional  means,  or  such  as  are  ] 
calculated  to  diminish  the  power  and  antagonism  of  the  muscles* 

Many  dislocations  may  be  reduced  promptly  by  manipulation  alone; ' 
which  mode  is  always  to  be  preferred  when  it  will  prove  sufficient, 
for  the  reasons  that  it  is  generally  the  least  painful  to  the  patient^  and 
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the  least  apt  to  inflict  additional  injury  upon  the  muscles  and  liga- 
ments. 

A  person  wholly  unacquainted  with  anatomy  or  surgery  may  occa- 
sionally succeed  in  reducing  a  dislocated  limb;  indeed,  it  frequently 
happens  that  the  patient  himself,  by  mere  accident  in  getting  up  or 
in  lying  down,  accomplishes  the  reduction ;  and  even  in  a  very  large 
majority  of  cases  force  and  perseverance  will  finally  succeed  by  whom- 
soever they  may  be  employed;  but  the  observing  student  of  surgery 
will  soon  discover  the  difiference  between  accident  and  brute  force  on 
the  one  hand,  and  intelligent  manipulation  on  the  other.  The  char- 
latan bone-setter  does  not  often  allow  himself  to  fail,  unless  the  cou- 
rage of  his  patient  gives  out,  or  he  ignorantly  supposes  the  reduction 
to  be  effected  when  it  is  not;  but  his  success,  achieved  through  great 
and  unnecessary  suffering,  is  often  obtained,  also,  at  the  expense  of 
the  limb.  While  the  surgeon,  whose  knowledge  of  anatomy  enables 
him  to  understand  in  what  direction  the  muscles  are  offering  resist- 
ance, and  through  what  ligaments  the  head  of  the  bone  must  be 
guided,  lifts  the  limb  gently  in  his  hands,  and  the  bone  seeks  its 
socket  promptly  ^nd  without  disturbance,  as  if  it  needed  only  the 
opportunity  that  it  might  demonstrate  its  willingness  to  return. 

We  must  understand  not  only  what  muscles  and  ligaments  antag- 
onize the  reduction,  if  we  would  be  most  successful,  but  also  what 
muscles,  by  being  provoked  to  contraction,  will  themselves  aid  in  the 
reduction.  In  short,  to  become  expert  bone-setters  in  the  department 
of  dislocations,  one  must  possess  a  complete  knowledge  of  the  phy- 
siognomy or  the  external  aspect  of  joints,  acquired  only  by  repeated 
and  careful  examinations,  he  must  be  familiar  with  the  anatomy  and 
functions  of  the  muscles,  he  must  understand  thoroughly  the  ligaments, 
he  must  have  experience,  tact,  and  fertility  of  resource. 

Without  these  qualifications  a  man  will  do  better  never  to  under- 
take to  treat  dislocations,  since  he  is  constantly  liable  to  mistake  frac- 
tures for  dislocations,  and  dislocations  for  fractures;  he  will  submit  a 
sprained  wrist  to  violent  extensions  under  the  conviction  that  the 
joint  is  displaced ;  he  will  mistake  natural  projections  for  deformities, 
and  fail  to  recognize  the  real  deformity  when  it  actually  exists';  he 
will  leave  bones  unreduced,  fully  believing  that  they  are  reduced;  and 
he  will,  all  in  all,  within  a  few  years,  accomplish  vastly  more  evil  than 
he  can  ever  do  good.  Let  a  man  practise  any  other  branch  of  surgery 
if  he  will,  without  experience  or  scientific  knowledge,  but  he  must 
not  attempt  to  reduce  dislocated  bones.  The  most  learned  and  the 
most  skilful  we  shall  find  falling  into  error,  embarrassed  by  the  un- 
certainty of  the  diagnosis,  or  successfully  resisted  by  the  power  of  the 
opposing  agents ;  what  then  can  be  expected  of  those  who  are  both 
ignorant  and  inexperienced,  but  failures  and  disasters? 

As  a  means  of  disarming  the  muscles,  or  of  placing  them  off*  their 
guard,  we  often  practise  successfully  the  diversion  of  the  mind  of  the 
patient.  At  the  very  moment  that  the  limb  is  moved  or  extension  i» 
made,  a  question  is  addressed  to  him,  or  he  may  be  suddenly  surprised 
by  some  unexpected  intelligence. 

Extension  and  counter-extension,  made  with  our  own  hands  or  with 
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Fig*  214. 


tbe  hands  of  assistants,  constitute  the  second  resort  where  manipnla- 
lion  alone  has  failed.  Tbe  surgeon,  seizing  upon  the  limb  firmly  with' 
his  handsj  makes  the  extension,  while  the  assistants  make  the  coimter- 
extension ;  or,  instead  of  grasping  the  limb  directly,  the  operator  may 

use  for  this  purpose  circular  and  longitudinal 
bandages,  or  the  bandage  or  handkerchief  tied 
in  the  form  of  the  clove  hitch.  Extension  ii 
thus  applied  in  connection  with  manipula- 
tion, aided,  perhaps,  by  direct  pressure  upon 
the  head  of  the  displaced  bone.  Failing  in 
this,  we  employ  some  one  of  the  various 
mechanical  contrivances  which,  while  they 
are  capable  of  exerting  much  more  power, 
possess  also  the  important  advantage  of 
operating  gradually  and  steadily,  by  which 
mode  the  resistance  of  the  muscles  is  always 
more  speedily  and  more  completely  over- 
come. 

For  this  purpose  surgeons  employ  generally 
in  the  case  of  the  large  limbs  the  compound 
pulleys  or  the  simple  rope  windlass,  which  is 
thus  described  by  Dr»  Gilbert,  of  Philadel 
phia:  '* Place  the  patient,  and  adjust  the  ex- 
tending and  counter-ex  tending  bandsas  for  the 
pulleys;  then  procure  an  ordinary  bed-cord 
or  a  wash-line,  tie  the  ends  together  and  again 
double  it  upon  itself,  pass  it  through  the  ex- 
tending tapes  or  towels,  doubling  the  whole  once  more,  and  fasten  the 
distal  end,  consisting  of  four  loops  of  rope,  to  a  window-sill,  door-sill, 
or  staple,  so  that  the  cords  arc  drawn  moderately  tight;  finally,  pass  a 

Fig.  215. 
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n  or  a  h  i  tch.      (From  Erich  »«n, ) 


ConpotiDd  pullejt  and  ring  to  whicti  one  end  k^f  tbe  pulley  rope  isfkelenod. 

stick  through  the  centre  of  the  double  rope,  then  by  revolving  the  stick 
as  an  axis  or  double  lever,  the  power  is  produced  precisely  as  it  should 
be  in  such  cases,  viz.,  slowly,  steadily,  and  continuously." 
Jarvis's  adjuster,  although  very  complex,  possesses  some  advantages 
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over  the  pulleys,  which  may,  perhaps,  entitle  it  to  the  preference  iu  a 
iew  cases. 

Among  the  constitutional  means,  ether  find  chloroform  occupy  the 
first  rank;  indeed  they  are,  at  the  pretsent  day,  almost  the  only  means 
of  this  class  to  which  surgeons  resort,  and  their  value  in  this  point 
of  view  can  scarcely  be  overestimated*  Only  when  some  unusual 
circumstance  or  condition  of  the  patient  forbade  the  use  of  an  anaoA- 
thetic,  would  the  surgeon  return  to  the  ancient  practice  of  bleeding 
ad  fkUquium,  of  prostrating  the  system  with  antimony,  or  to  the  use 
of  those  vastly  less  efficient  agents,  opium  and  the  warm  bath. 


CHAPTEE   II. 

DISLOCATIONS   OF   THE    LOWER   JAW. 

There  are  two  principal  form^  of  this  dislocation,  namely^  the 
double  or  bilateral  dislocation^  and  the  single  or  unilateral;  in  both 
of  which  the  direction  of  the  displacement  is  forwards.  To  these 
there  has  been  added  one  example  of  an  outward  displacement 
accompanied  with  a  fracture.* 


Double  or  Bix-ateral  Dislocations. 


This  fr:>rm  of  dislocation  of  the  lower  jaw  is  much  the  most  frequent, 
being  met  with  in  about  two  out  of  ev^vj  three  cases.  It  appears  also 
to  occur  oftener  in  women  than  in  men,  and  usually  between  the  twen- 
tieth and  thirtieth  year  of  life.  In  infancy  and  extreme  old  age  it  is 
exceedingly  rare;  yet  Sir  Astley  Cooper  mentions  a  case  in  which 
"two  boys^'  being  at  play,  one  had  an  apple  thrust  into  hia  mouth, 
producing  a  double  dislocation  ;  and  Nelaton  saw  the  same  accident 
in  an  old  man  of  seventy-two  years,  who  was  toothless. 

This  comparative  immunity  in  youth  and  old  age  has  been  ascribed 
to  certaia  peculiarities  in  the  form  of  the  jaw  at  these  periods  of  life. 
Nelaton  attributes  its  more  frequent  occurrence  in  middle  life  to  the 
great  length  and  strong  anterior  inclination  of  the  coronoid  process. 

In  a  majority  of  cas^  the  direct  or  immediate  cause  has  seemed  to 
be  muscular  action  alone,  Malgaigne  found  this  cause  to  prevail  in 
twenty* five  out  of  forty  cases ;  and  of  the  twenty*five  cases  fifteen 
were  occasioned  by  gaping,  five  by  convulsions,  four  by  vomiting,  and 
one  by  rage.  Dr.  Physick,  of  Pliiludelphia,  found  both  condyles  dis- 
located in  a  woman  in  consequence  of  the  violent  gestic elation  of  her 
jaw  while  scolding  her  husband.  But  in  a  more  remarkable  case  still, 
this  surgeon  found  the  jaw  dislocated  after  recovery  from  a  profuse 
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tbe  le&it  difficiillj«  hj  phidog  bis  tbnsnbe  as  &r  baekaa  ] 
llie  molar  teeth,  depreesmg  tbe  back  part  of  ibe  jaw,  and  at  tbe  i 
momeat  elevating  tbe  ebin.^ 

The  late  ProC  James  Webster,  of  Boebeater,  K.  T,  dislocateJ  tbe 
jaw  of  a  ladj  vbile  aUentpting  to  pnr  omt  a  root  of  one  of  the  molai& 

Paihah^, — In  order  tbat  we  maj  better  noderitaiid  tbe  patbologf 
of  tbifl  acddetily  it  wiU  be  proper  to  my  a  few  words  in  rdasion  to  tbe 
naatoiDj  of  tbe  temporo^maxiUary  articobition  and  tbe  other  pans 
cooeemed  in  tbe  dislocation  now  under  conaderatioiL 

The  arttcohtioQ  is  foriDed  by  tbe  ooodyloid  proeess  of  the  inferior 
fnaxUla  and  tbe  glenoid  fbsa  of  tbe  temporal  bone,  in  &t>nl  of  whkrfa 
fiseas*  and  at  tbe  root  of  tbe  zygomatic  arcb,  is  a  digbt  elevatioa,  oaikd 
tbe  articnbir  eminenceL  Between  the  jmnt  sarfiieea^  both  of  wMcb  ar» 
corered  with  cartilage  of  incmstatiovv  is  placed  an  intomticakr  car- 
tilage, wbicb  divides  the  joint  into  two  cavities^  one  corresponding  lo 
the  condyle  of  the  inferior  maxilla,  and  the  other  to  tbe  gl^ioid  fossSv 
esich  of  which  is  fnmisbed  with  a  distinct  ^ynoTial  membrane. 

Properly  there  is  bat  one  ligament — namely,  tbe  external  bteral — 
which  passes  from  the  ODter  snrface  of  the  artBcnlar  eminenoe  to  tbe 
corresponding  surface  of  the  neck  of  the  coodyle.  What  Is  called  the 
internal  lateral  ligament  arises  from  tbe  apex  of  the  spinoos  prooem  of 
the  sphenoid  bone,  and  is  inserted  into  the  margin  of  tbe  dental  fora^ 
men,  and  has  therefore  no  immediate  conneciion  with  the  articulatioii 
nlthoQgh  it  tends  to  strengthen  the  joint  The  same  is  true  of  tfa 
stykMoaxillary  ligaments. 

Tbe  lower  jaw  is  drawn  upwards,  or  closed  upon  the  upper  jaw  by 
the  actioo  of  the  temporal,  masseter,  and  internal  pterygoid  muscles^ 

r«4A^  IKnm^j'h  Elcni^U  of  Sarwrj,  toL  i.  p.  202.     PhiUdi»lpliU«  1813. 
f*«fniiMttlir  Jnur  M«^,.  vol/iii,  p,  101.     18^55. 
•ia  on  DtAiacatiQii  of  tlie  InL  Max.    UiiiTenitjr  of  Bnfklo,  1858. 
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it  18  drawo  downwards  by  the  action  of  the  digastricas,  mylohyoideus, 
and  genio-hyoglossus  muscles;  forwards  by  a  few  fibres  of  the  masseter 
and  by  the  external  pterygoid  muscles;  and  laterally  by  the  alternate 
action  of  the  external  and  internal  pterygoid  muscles. 

When  the  mouth  is  open  to  its  utmos^t  extent,  the  maxillary  condyle 
rises  upon  the  articular  eminence  until  it  rests  upon  its  very  summit. 
Indeed,  it  is  probable  that  in  most  persons  it  advances  rather  in  front 
of  the  centre  of  the  eminence;  so  that  in  order  to  become  actually  dis- 
located it  only  needs  that  the  capsule  shall  be  somewhat  relaxed,  or 
that  it  shall  actually  give  %vay  in  front,  when  the  condyles  slide  for- 
wards and  occupy  a  position  directly  in  front  instead  of  behind  this 
eminence. 

It  is  easy  to  comprehend  how  the  combined  action  of  the  two  ex- 
ternal pterygoid  muscles,  with  a  portion  of  the  fibres  of  the  masseter, 
may  alone  produce  the  dislocation  when  the  mouth  is  wide  open,  and 
especially  when,  in  consequence  of  a  slight  blow  upon  the  chin,  the  an- 
terior portion  of  the  capsule  becomes  lacerated;  for  it  must  be  noticed 
that  the  ascending  ramus,  with  its 


Fig.  2ie. 
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prolonged  condyloid  process, con 
stitutes  a  lever  of  the  first  kind, 
in  which  the  temporal  muscle, 
attached  to  the  coronoid  process, 
the  masseter,  and  even  the  mas- 
toid process,  constitute  the  ful- 
crum, the  anterior  portion  of  the 
capsule,  the  weight,  and  the  force 
acting  against  the  front  of  the 
chin,  the  power. 

In  this  position  of  the  condyle, 
drawn  upwards  and  forwards  by 
the  action  of  the  pterygoid  and 
temporal  muscles,  the  chin  de- 
scends toward  the  neck,  and  the 
coronoid  process  rests  against  the  back  oF  the  superior  maxilla,  or 
against  the  malar  bone  at  the  point  of  its  junction  with  the  npper 
maxillary.  The  temporal,  masseter,  and  internal  pterygoid  muscles 
are  very  much  upon  the  stretch,  if  not  more  or  less  lacerated.  • 

Si/mplo7ns, — The  mouth  is  widely  open  and  the  jaw  nearly  immov- 
able. It  has  been  noticed  generally  that,  by  pressure,  the  chin  may  be 
slightly  depressed,  but  that,  owing  probably  to  the  pressure  of  the  coro- 
noid process  against  the  body  of  the  upper  maxilla,  or  against  the 
malar  bone,  it  is  generally  impossible  to  elevate  the  jaw  in  any  degree 
wbatever. 

The  jaw  is  also  slightly  advanced ;  a  depression,  covering  a  con- 

Isiderable  space,  exists  between  the  auditory  canal  and  the  posterior 

margin  of  the  condyle.     A  slight  fulness  is  observed  in  the  temporal 

fossa  and  also  upon  the  side  of  the  cheek  in  the  region  of  the  masseter 

muscle. 

Ordinarily  the  patient  suffers  considerable.pain,  but  not  always,  from 
the  pressure  of  the  condyles  upon  the  branches  of  the  temporal  nerveJB, 
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There  is  a  coTistaTit  flowing  of  the  saliva  from  the  mooth ;  the  patiei 
is  unable  to  articulate,  and  even  deglutition  ia  performed  with 
difficulty. 

Prognosis, — When  the  dislocation  remains  nnredaced,  tHe  lower  ja^ 
gradually  approximates  the  upper,  and  its  anterior  projection  sendib' 

diminishes,  the  saliva  cea*»e5  t^idri 
ble  from  the  mouth,  dt 
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Speech  are  restored,  rii ^ ^ 
performed  with  considerable  easep 
and^  in  short  the  patient  comes 
length  to  experience  no  great  incoi 
venience  from  the  displacement. 

Robert  Smith  relates  the  ca»e  of 
woman  whose  lower  jaw  was  did" 
cated  during  an  epileptic  con  volsioi 
She  was  at  the  time  in  one  of 
metropolitan  hospitals,  but  the  a 
dent  was  not  noticed  by  the  surgeo 
and  it  remained  ever  afterwards  o 
reduced.  At  the  end  of  a  year  s 
could  close  the  lips  perfectly,  bat  was 
able  to  open  the  mouth  only  to 
limited  extent:  the  teeth  of  the  low 
jaw  remained  advanced,  the  in  vol  u 
tary  flow  of  saliva  bad  ceased,  a 
the  faculty  of  speech  had  been  re- 
gained.* In  Professor  Webster's  case, 
to  which  I  have  before  referred, 
although  the  jaw  was  immediately  and  easily  reduce^l,  after  the  la 
of  several  years,  when  I  saw  tlie  lady,  she  still  complained  that  it  hui 
her  whenever  she  ate,  and  that  she  often  felt  the  condyles  slip  in  tbeii 
sockets. 

Reduction  has  been  accomplished  by  Physick  in  the  case  alread 
related  after  the  lapse  of  several  weeks;  Sir  Astley  reduced  a  doubf 
dislocation  after  one  month  and  Jive  days,  which  had  been  overlook 
by  the  surgeon  in  attendance;*  and  Donovan  succeeded  after  ninety- 
feight  days*^ 

IVeairnent. — Reduction  may  generally  be  accomplished  with  ease  in 
cases  of  recent  luxation,  in  the  following  manner;    The  patient  beings 
seated  upon  the  floor  with  his  head  between  the  knees  of  the  operatoi 
a  couple  of  pieces  of  cork,  gutta  percha,  or  pine  wood  are  placed 
far  back  between  the  molars  as  possible,  when  the"  surgeon  seizi 
upon  the  chin  draws  it  steadily  upwards,  taking  care  not  to  draw 
forwards  at  the  same  time,  since  by  this  movement  he  would  resi 
the  action  of  the  muscles  which  naturally  tend  to  restore  it  to  pla 
whenever   the  condyloid   processes   are  lifted   sufficiently  from   tb 

'  RoWrt  Smith,  on  Fractnre«  and  DielocJition»,     DtabTin,  1^54,  p.  28fi. 

*  fc^ir  Afttley  Cooper,  on  Dialoc.  and  Frac,  Aiiier.  ed.,  p.  Sid* 

*  Donoran,  i^mer.  Joum.  Med.  Sci.,  Oct.   1842,  p.  470,  fiom  Doblia  Mod.  rr<»sa,' 
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zygomatic  fossaa.  Many  surgeons  prefer  to  sit  or  stand  in  front  of 
the  patient^  and  depress  the  condyles  by  means  of  the  thumbs  placed 
iriiside  of  the  mouth  and  upon  the  tops  of  the  mohirs.  If  the  thumks 
are  used  in  this  way,  it  would  be  well  to  protect  them  with  a  piece  of 
leather,  or  to  slip  them  oft' from  the  teeth  suddenly  when  the  condyles 
are  gliding  into  their  places,  as  the  muscles  sometimes  close  the  mouth 
with  sufficient  violence  to  bruise  severely  anything  which  might  at 
this  moment  be  interposed  between  the  teeth. 

The  method  practised  by  Eavaton,  of  simply  lifting  the  chin  gradu- 
ally and  forcibly  toward  the  upper  jaw,  was  essentially  the  same,  but 
far  less  efficient  J  for  although  he  placed  nothing  between  the  molars 
to  serve  as  a  fulcrum,  the  backmost  teeth  themselves  must  in  some 
degree  perform  this  service  whenever  the  lower  jaw  being  dislocated 
I  and  drawn  upwards,  the  chin  is  forcibly  approximated  toward  the 
upper. 

In  other  cases  it  has  been  found  necessary  first  to  disengage  the 
coronoid  process^  by  depressing  the  chin  gently,  and  then  pressing 
backwards  in  the  direction  of  the  articulation;  a  method  which  would 
certainly  deserve  a  trial  in  case  of  the  failure  of  that  first  described. 
This  was  the  method  practised  by  Hippocrates, 

A  more  eftectual  expedient,  however,  consists  in  reducing  one  side  * 
at  a  time;  taking  go<xl  care  always  that  the  side  first  reduced  is  not 
reluxated  while  the  attempt  is  beiug  made  to  reduces  the  other,  a 
thing  which  happened  in  one  of  the  cases  treated  by  Sir  Astley 
Cooper,  and  has  happened  many  times  in  the  practice  of  other  sur* 
geons. 

Finally,  if  all  other  expedients  fail,  we  ought  not  to  hesitate  to 

^resort  to  anaesthetics,  nor  indeed  could  any  objection  exist  to  their 

employment  at  any  period  of  the  treatment,  were  it  not  that  in  a  large 

majority  of  cases  the  reduction  is  eflcctcd  so  easily  aud  promptly  as 

to  render  their  employment  wholly  unnecessary. 

After  the  reduction  is  accomplished,  it  will  be  a  matter  of  wise  pre- 
caution to  sustain  the  jaw  by  a  double-headed  bandage  passed  under 
the  chin,  and  secured  upon  the  top  of  the  head,  so  as  to  prevent  the 
mouth  from  being  accidentally  opened  too  far,  especially  during  sleep, 
since  experience  has  shown  that  a  tendency  to  a  reproduction  of  the 
dislocation  remains  for  stime  time.  It  will  be  prudent  to  continue 
these  measures  of  protection  for  at  least  one  week;  after  which  the 
danger  of  anchylosis  should  be  borne  in  mind,  and  the  extent  of 
passive  motion  should  be  gradually  and  cautiously  increased*  In 
illustration  of  this  tendency  to  relaxation,  Malgaign©  refers  to  the 
case  mentioned  by  Putdgnat  of  a  woman  whose  jaw  for  many  years 
became  luxated  at  least  once  a  month;  but  she  was  always  able  to 
reduce  it  herself* 


I S5,  Single  or  Unilateral  Dislocations. 

The  causes  of  this  accident  are  in  general  the  same  as  those  which 
produce  double  dislocations,  and  it  occurs  most  often  m  middle  life. 


L 


510  BISLOCATIONS    OF    THE    LOWER   JAW. 

Tartra  has  seen  one  exceptional  example  in  a  child  only  fifteen 
months  old,  and  Levison  saw  a  case  in  an  old  man  who  had  lost  all 
his  teeth.' 

Symptoms. — The  month  is  open,  but  not  so  widely  as  in  double  dis- 
location ;  the  jaw  is  nearly  immovable;  the  teeth  are  advanced;  the 
condyloid  process  can  be  felt  in  front  of  the  articular  eminence,  leav- 
ing a  depression  in  its  natural  situation,  and  the  coronoid  proceds  is 
more  prominent  than  in  the  bilateral  dislocation. 

It  will  be  remembered  that  we  have  already  pointed  out  an  import- 
ant diagnostic  mark  between  a  fracture  of  the  neck  of  the  condyloid 
process  and  a  dislocation  of  one  condyle.  In  the  latter  the  chin  in- 
clines to  the  opposite  side,  while  in  the  former  it  falls  toward  the  side 
upon  which  the  accident  has  occurred.  According  to  Hey,  this  lateral 
deviation  of  the  chin  is  not  always  present  in  dislocations ;  and  Robert 
Smith  mentions  one  case  in  which  the  surgeon  was  misled  by  this 
circumstance  so  far  as  to  attempt  a  reduction  upon  the  left  side  when 
the  dislocation  was  upon  the  right. 

TreatmenL-^The  same  rules  of  treatment  which  we  have  established 
for  dislocations  of  both  condyles  will  be  applicable  to  the  single  dislo- 
cations, with  only  such  modifications  as  will  be  naturally  suggested  to 
the  surgeon. 

In  the  case  mentioned  by  Levison,  the  dislocation  was  constantly 
recurring  upon  the  left  side ;  and  it  was  especially  liable  to  happen 
when  just  awakening  from  sleep.  *'He  would  then  pull  bis  jaw,  press 
it  backwards,  when,  after  about  half  an  hour's  work,  bang  it  seemed 
to  go,  and  all  was  right  again,"  This  old  gentleman  w^as  finally 
relieved  of  these  annoyances  by  a  band  fastened  under  the  chin.  lu 
such  a  case,  an  apparatus  constructed  after  tlie  same  plan  as  my  lower 
jaw  fracture  apparatus  might  perhaps  serve  a  useful  purpose. 


I  3,  Conditions  of  thi  Jaw  simulating  Luxations. 

There  is  a  condition  of  the  temporo-maxillary  articulation  called  by 
Sir  Astley  Cooper  "subluxation  of  the  jaw,'*  in  which  it  is  assumed 
that  the  condyles  slip  before  the  anterior  margins  of  the  interarticular 
cartilages,  and  thus  for  the  time  render  the  jaw  immovable.  No  posi- 
tive evidence,  however,  has  ever  been  presented^  either  by  Sir  Astley 
or  others,  that  any  such  derangement  of  the  joint  apparatus  does  actu- 
ally take  place,  the  opinion  being  based,  not  upon  dissections,  but 
only  upon  the  symptoms  which  are  known  to  accompany  the  accident. 
It  is  quite  probable  that  this  explanation  of  the  phenomenon  in  ques- 
tion is  the  true  one,  yet  it  is  not  impossible  that  it  has  no  relation 
whatever  to  the  interarticular  cartilages,  but  that  it  indicates  a  true 
subluxation  of  the  inferior  maxilla  upon  the  zygomatic  eminences. 

It  occurs  mostly  in  young  people,  and  in  those  of  a  feeble  or  scro- 
fulous diathesis.     Relaxation  of  the  capsule,  ligaments^  and  muscles 

*  LeriftODi  Boston  Med.  and  8iirg.  Joum.,  vol.  xzxir.j  1S46,  p.  38S|  from  Londoa 
L&uoet* 
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about  tbe  joint  may,  therefore^  be  regarded  as  the  principal  predispos- 
ing causes.  The  exciting  causes  are  generally  yawDing,  or  biting  upoa 
some  very  bard  substance. 

The  symptoms  are  a  sudden  arrest  of  the  motions  of  the  jaw,  with 
tbe  month  about  half  open,  the  arrest  of  motion  being  accompanied  or 
preceded  generally  with  a  sensation  of  slipping  in  one  of  the  articula- 
tions. The  chin  is  slightly  inclined  to  tbe  opposite  side.  The  condyle 
may  be  felt  somewhat  advanced  in  its  socket,  and  while  it  remains  in 
.this  position  the  patient  experiences  some  pain. 

Frequently  the  condyle  resumes  its  place  spontaneously,  or  after  a 
slight  lateral  motion  of  the  jaw;  but  at  other  times  it  requires  some 
little  manual  force  to  replace  it. 

I  have  myself,  during  several  years  of  my  early  life,  while  pursuing 
my  studies  at  college,  experienced  this  accident  many  times.  It  was 
peculiarly  prone  to  occur  in  the  morning,  and  it  became  necessary 
that  I  should  eat  with  some  care  at  my  first  meal.  Sometimes  the 
locking  of  the  jaw  was  upon  the  right  and  sometimes  upon  the  left 
side;  it  was  always  painful.  Generally  the  condyle  was  made  to  fall 
into  place  by  a  voluntary  lateral  motion  of  the  jaw,  but  occasionally  I 
was  obliged  to  press  gently  against  the  chin  with  my  hand.  I  never 
adopted  any  measures  to  remove  the  predisposition,  but  as  I  became 
older  the  annoyance  gradually  ceased, 

Benevoli,  in  a  dissertation  published  at  Florence,  Italy,  in  the  year 
1747,  describes  another  condition  very  analogous  to  this  which  we 
have  now  described,  but  which  evidently  depended  upon  a  contraction 
of  the  muscles.  A  priest  having  opened  his  mouth  very  widely  iu 
gaping,  found  himself  unable  to  close  it.  A  surgeon  who  was  called 
diagnosticated  a  dislocation  of  the  jaw,  and  attempted  to  reduce  it,  but 
failing,  Benevoli  was  called,  who,  observing  ''that  the  jaw  was  not 
absolutely  immovable,  that  the  articulations  were  not  separated,  and 
that  the  chin  did  not  incline  outwards  or  toward  tbe  sternum,"  con- 
cluded that  it  was  only  a  contraction  of  the  depressing  muscles.  He 
therefore  prescribed  fomentations  and  oily  unctions.  Tlie  same  night 
the  temporal  muscles  had  acquired  the  size  of  a  couple  of  eggs,  from 
contraction,  but  the  next  day  the  patient  could  shut  his  mouth,  and 
by  the  following  day  the  tumefaction  of  the  temporal  muscles  had  also 
disappeared,  and  the  restoration  of  the  functions  of  the  mouth  was 
complete, 

Malgaignc,  to  whom  I  am  indebted  for  the  above  case,  relates  two 
others,  one  in  tbe  person  of  the  surgeon  Mothe,  and  the  other  in  a 
young  man  who  was  suffering  from  paralysis  and  spasmodic  contrac- 
tions of  the  muscles.  Mothe  observes  that  it  had  occurred  to  hiui 
very  often,  and  that  it  still  continued  to  happen  sometimes,  that  when 
lie  gaped  pretty  widely,  the  geniodiyoid  and  mylo-hyoid  muscles  con- 
tracted with  so  much  force  as  to  render  it  impossible  for  him  to  close 
his  mouth  ;  these  muscles  being  thus  in  a  state  of  cramp,  their  bellies 
became  hard  under  the  chin,  and  so  painful  that  he  was  obliged  imme- 
diately to  press  upwards  against  the  under  surface  of  the  chin  in  order 
to  oppose  their  action.    This  conditioa  would  last  from  one  to  three 
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minutes,  and  was  relieved,  generallji  by  frictions  made  with  the  hand 
over  the  contracted  muscles.  Sometimes  he  actually  believed  that 
the  lower  jaw  was  dislocated,  although  the  restdt  always  convinced 
him  that  it  was  not. 


CHAPTER  III, 


DISLOCATIONS    OP   THE   SPINE. 


Delpech  and  Abernethy  denied  the  possibility  of  a  dislocation  of 
the  spine,  either  in  the  cervical,  dorsal,  or  lumbar  region,  without  the 
concurrence  of  a  fracture. 

Says  Sir  As^tley  Cooper:  *'I  have  never  witnessed  a  separation  of 
one  vertebra  from  another  through  the  intervertebral  substance,  with- 
out fracture  of  the  articular  processes;  or,  if  those  processes  remain 
unbroken,  without  a  fracture  through  the  bodies  of  the  vertebra*/* 
He  would  not,  however,  be  understood  to  deny  the  possibility  of  a 
dislocation  of  the  cervical  vertebrae,  their  articular  processes  being 
placed  more  obliquely  than  those  of  the  other  vertebrae. 

The  accident  is,  no  doubt,  exceedingly  rare*  at  least  without  the 
complication  of  a  fracture,  and  it  is  not  improbable  that  the  actual 
number  ia  smaller  than  the  reported  examples  would  indicate.  Those 
who  make  autopsies  do  not  always  perlbrm  their  duties  with  that 
exact  fidelity  which  might  be  necessary  to  determine  so  nice  a  point 
as  a  fracture  of  an  oblique  process,  and  it  is  quite  likely  that  the  cir- 
cumstance may  have  been  overlooked  in  some  cases ;  but  a  consider- 
able number  of  well-authenticated  examples  of  simple  dislocations  of 
cervical  vertebras  have  accumulated  within  the  last  fifty  years.  The 
reported  examples  of  simple  dislocations  of  the  other  vertebrae  are  not 
so  numerous,  nor  as  well  attested. 

The  causes  are  in  general  the  same  with  those  which  produce  frac- 
tures of  the  vertebra,  such  as  falls  upon  the  head,  feet,  or  back,  and 
violent  flexions  of  the  spine  backwards  or  to  the  one  side  or  the  other. 

Several  examples  are  recorded  of  "  spontaneous'*  dislocations,  the 
result  of  some  morbid  changes  in  the  bones  or  in  the  ligaments  of  the 
spinal  column;  which  accidents  seem  to  belong  more  properly  to 
general  treatises  upon  surgery. 

The  symptoms,  also,  partake  of  the  same  general  character  with 
fractures;  the  accident  being  accompanied  with  more  or  less  complete 
paralysis  of  those  portions  of  the  body  which  receive  their  nervous 
supply  from  below  the  point  at  which  the  dislocation  has  occurred ; 
the  spinal  column  presenting  at  the  seat  of  displacement  an  angular 
projection  or  some  form  of  irregularity;  and  the  distortion  being 
attended  with  pain,  especially  when  an  attempt  is  made  to  move  the 
body. 

In  very  many  cases  the  symptoms  are  so  nearly  like  those  presented 
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I'D  a  case  of  fracture,  that  tlie  diagnosis  is  rendered  exceeditiglj  difficult. 
Tbe  presence  or  absence  of  crepitus  may  aid  id  the  diagnosis,  and  yet 
it  is  well  understood  that  this  Bymptoin  is  often  absent  in  simple  frac- 
tures, and  that  it  may  be  present  in  all  those  examples  of  dislocation 
which  are  accompanied  with  a  fracture  of  an  oblique  process,  or  of 
any  other  portioD  of  the  vertebrse,  which  class  of  examples  constitutes 
a  large  majority  of  the  whole  number. 

There  is  usually  present,  however,  in  the  dislocation,  whether  partial 
or  complete,  a  peculiar  fixedness  or  rigidity  of  thti  spine,  which  serves 
to  distinguish  this  accident  from  a  fracture  of  the  spine  as  plainly  aa 
the  preternatural  rigidity  of  the  lirnb  in  dislocations  of  the  long  bones, 
serves  to  distinguish  these  accidents  from  fractures  of  the  same  bones. 
The  head  or  upper  portion  of  the  spinal  column  is  bent  forwards,  or 
backwards,  or  more  commonly  to  one  side,  and  in  tliis  position  it 
remains  immovably  fixed  until  the  reduction  is  accomplished.  Some- 
times, also,  the  surgeon  may  feel  distinctly  the  lateral  deviation  of 
the  spinous  process,  and,  in  the  neck,  the  transverse  processes  become 
an  important  guide  in  the  diagnosis. 

After  these  few  general  remarks,  I  shall  proceed  to  speak  of  disloca- 
tions of  tlie  spine  in  the  same  order  in  which  I  have  treated  of  fractures 
of  the  spine. 


• 


§  1,  Dislocations  of  the  Lumbar  Veutebrje. 


Sir  Astley  Cooper  plainly  intimates  that  he  does  not  believe  a  dis- 
location can  occur  in  either  the  dorsal  or  lumbar  region  without  the 
concurrence  of  a  fracturCj  and  Boyer  affirms  positively  that  it  is 
"entirely  impossible." 

Without  wishing  ourselves  to  insist  upon  the  actual  impossibility 
of  these  accidents,  we  are  prepared  to  affirm  that  no  well-autheoticated 
case  has  yet  been  reported ;  at  least  of  a  complete  dislocation,  unac- 
companied with  a  fracture  of  the  articulating  apophyses.  We  can 
even  conceive  it  possible  that  a  lumbar  vertebra  may  bo  dislocated 
forwards  or  backwards,  and  that  a  dorsal  vertebra  may  be  dislocated 
laterally  without  a  fracture ;  yet  we  hardly  think  either  of  these  events 
probable-  What  we  urge^  however,  is  that  no  evidence  appears  to  be 
furnished  that  such  a  dislocation  has  actually  occurred. 

Cloquet  mentions  the  case  of  a  'Hiler'*  who  fell  from  the  roof  of  a 
house  backwards,  and  dislocated  one  of  the  lumbar  vertebrae.  This 
patient  lived  many  years  after  the  accident,  and  at  the  autopsy  it  was 
found  that  the  second  lumbar  vertebra  had  been  luxated  to  the  right 
by  a  movement  of  rotation  about  the  left  articular  process,  the  two 
oblique  processes  of  the  left  side  preserving  their  connection,  while 
those  of  the  right  were  separated  quite  half  an  inch.  The  right  verte- 
bral plate  was  broken,  and  the  canal  of  the  vertebra  was  thus  thrown 
open  and  widened.^ 

'lat  a  man  was  crushed 


m 


DISLOCATIONS    OF    THE    SPINE, 


earth  Dpon  his  loins,  when  in  the  act  of  bending  forwards.  On  the 
third  day  he  was  brought  to  Hotel  Dieu,  when  it  was  observed  that 
his  lower  extremities  were  completely  paralyzed ;  and  that  there 
existed  in  the  upper  part  of  the  lumbar  region  a  hard  tumor,  by  pres- 
sure upon  which  a  crepitus  wtis  manifest  A  second  tumor  could  be 
distinctly  felt  in  front  through  the  abdominal  parietes,  and  the  length  of 
the  spine  was  evidently  diminished.  This  man  died  on  the  sixth  day 
from  a  gradual  asphyxia.  When  the  body  was  examined  it  was  found 
that  the  last  dorsal  and  first  lumbar  vertebrio  had  been  pU8he<JI  for- 
wards more  than  one  inch,  lacerating  the  spinal  marrow,  breaking  the 
transverse  and  oblique  processes  of  the  last  dorsal  and  first  two  lum- 
bar vertebrae,  and  tearing  off  a  small  fragment  of  the  body  of  one  of 
the  vertebrae  where  the  intervertebral  substance  adhered  to  it  J 

These  are  all  the  cases  of  dislocation  of  the  lumbar  vertebrae  of 
which  I  am  able  to  find  any  record.  Both  were  accompanied  with 
fractures.  In  neither  case  was  any  attempt  made  to  reduce  the  dis- 
locations.  In  the  second,  it  is  scarcely  probable  that  any  means  could 
have  been  employed  which  would  have  succeeded  in  restoring  the 
bones  to  their  places;  nor  is  it  probable  that  if  the  bones  had  been 
restored  to  place,  the  patient  would  have  survived  the  accident  a 
day  longer,  probably  not  so  long.  The  cord  was  greatly  lacerated, 
and  the  diaphragm  torn  up  and  displaced,  rendering  a  recovery  almost 
impossible. 

In  the  first  example,  where  the  dislocation  was  less  complete,  and  the 
complications  less  grave,  could  reduction  have  offered  any  reasonable 
chance  for  relief?  By  extension,  combined  with  a  movement  of  rota- 
tion in  a  direction  opposite  to  that  in  which  the  displacement  had 
taken  place,  it  is  possible  that  a  reduction  might  have  been  accom- 
plished. The  attempt  certainly  would  have  been  justifiable;  but  since 
the  man  lived  "  many  years"  without  the  reduction,  it  is  doubtful 
whether  the  result  of  a  reduction  would  have  been  more  fortunate. 


« 


§  2.  Dislocations  of  the  Dorsal  Tertebil«, 

Malgaigne  enumerates  twelve  examples  of  dislocations  of  the  dorsal  | 
vertebrse.  I  have  found  reported  by  American  surgeons,  at  dates  t(X> 
recent  to  have  been  included  in  his  analysis,  two  other  examples;  but 
of  this  number  only  three  are  claimed  to  have  been  simple  dislocations, 
unaccompanied  with  fracture.  One  of  the  fourteen  was  a  dislocation 
of  the  fifth  dorsal  vertebra  upon  the  sixth,  one  of  the  eighth,  two  of  the 
ninth,  five  of  the  eleventh,  and  five  of  the  twelfth.  The  relative  fre- 
quency of  their  occurrence  in  the  different  vertebrie  corresponding 
with  the  observation  of  Weber,  as  to  the  point^a  of  the  spinal  marrow 
which  allow  of  the  greatest  freedom  of  motion,  and  are  consequently 
most  liable  to  dislocations.  The  direction  of  the  displacement  in  ten 
cases  was  observed  to  be  six  times  forwards,  twice  backwards,  and 
twice  to  the  one  side. 


Dupii/treD|  InjoHtiB  and  Dis.  of  Boiit;9,  Sjd.  ed.,  p.  340, 
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Two  of  tbose  which  were  unaccompanied  with  fracture,  occurring 
respcetively  in  the  tenth  and  sixth  dorsul  vertebrtB,  were  examples  of 
a  dislocation  forwards,  and  the  third,  belonging  to  the  ninth  vertebra, 
was  a  dislocation  backwards.  A  lateral  Inxation  without  fracture  has 
not  been  recorded.  It  ig  worthy  of  remark,  also,  that  these  three 
examples,  being  all  which  our  science  up  to  this  moment  possesses, 
have  happened  in  the  experience  of  the  same  surgeon*^ 

A  moment's  consideration  of  the  anatomy  of  these  processes  will 
render  it  apparent  that  even  a  partial  luxation  forwards  without  a  frac- 
ture of  the  oblique  apophyses  is  impossible,  and  that  in  the  direction 
backwards  the  luxation  can  only  occur  to  the  extent  of  about  one- 
quarter  of  an  inch,  constituting  only  a  species  of  articular  diastasis, 
without  breaking  off  the  articulating  apophyses  of  the  lower  corre- 
sponding vertebra.  The  first  two  examples,  therefore,  notwithstanding 
they  have  been  received  without  quej^tion  by  Malgaigne,  I  shall  un- 
hesitatingly reject.  The  thirds  which  alone  carries  evidence  of  its 
having  been  correctly  reported,  and  which  was  only  a  partial  disloca- 
tion, is  related  as  follows:  "A  mason  having  fiilleti.from  a  height  in 
such  a  manner  as  that  the  lower  part  of  his  back  struck  upon  the 
angle  of  the  upper  step  of  a  ladder,  died  on  the  following  day.  After 
death  it  was  observed  that  the  spinous  processes  of  the  dorsal  vertebrae 
were  prominent  down  to  the  tenth;  and  that  the  tenth  process  with  all 
of  the  processes  below  were  depressed.  It  was  also  noticed  that  this 
depression,  very  marked  when  the  trunk  was  thrown  backwards, 
gradually  diminished  and  finally  disappeared  altogether  when  the 
body  was  bent  forwards.  On  removing  the  soft  parts  it  was  found 
that  the  ligaments  were  extensively  torn  asunder  and  detached,  so  as 
to  permit  the  articulating  apophyses  of  the  tenth  vertebra  to  be  carried 
into  contact  with  the  back  of  the  ninth.  The  spinal  marrow  had  un- 
dergone no  visible  alteration."^ 

Malgaigne  thinks  he  has  once  observed  the  same  thing  on  a  living 
subjectp  and  that  by  simply  bending  the  body  forwards  he  accom- 
plished the  reduction  and  effected  a  perfect  cure,  except  that  a  slight 
curvature  remained  at  the  point  of  injury. 

Among  the  cases  reported  as  having  been  complicated  with  fracture, 
the  following  example,  reported  by  Dr.  Graves,  of  New  Hampshire,  to 
Dr.  Parker,  of  this  city,  possesses  unusual  interest. 

On  the  second  day  of  Jan.,  1852,  a  man,  set.  25,  was  struck  on  the 
back  while  in  a  stooping  posture  by  a  falling  mass  of  timber,  causing 
a  dislocation  of  the  last  dorsal  upon  the  first  lumbar  vertebra.  His 
lower  extremities  were  completely  paralyzed,  and  priapism  continued 
%r  several  hours.  The  surgeon  determined  to  make  an  attempt  at  re- 
duction, and  for  this  purpose  he  placed  the  patient  upon  his  face,  and 
secured  a  folded  sheet  under  his  armpits  and  another  around  his  hips, 
directiog  four  strong  men  to  make  extension  and  counter-extension  by 
these  sheets.  Chloroform  was  administered,  and  when  the  patient  was 
completely  under  its  influence  the  extending  and  counter-extending 
forces  were  applied,  and  in  a  few  minutes  the  vertebrto  glided  into 
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place  with  a  distinct  bony  crepitus.    The  restoration  of  the  line  of 

the  vertebral  column  was  found  t*>  be  nearly  but  not  quite  perfect 

On  the  sixteenth  day  he  began  to  have  slight  sensations  in  his  feet» 
and  at  the  end  of  six  or  eight  weeks  he  was  able  to  control  the  evac- 
"uations  from  the  bladder  and  rectum.  Several  months  later  he  had 
recovered  so  completely  as  to  walk  with  only  the  aid  of  a  cane,* 

I  know  of  only  one  similar  case.     Rudiger  has  published  an  aoconnl 
of  a  dislocation  obliquely  backwards  and  to  the  right  side,  which^ 
occurred  at  the  same  point  in  the  spinal  column.     The  subject  was  a  \ 
musketeer,  who  had   been  struck  upon  his  back  by  a  falling  wall 
which  he  was  endeavoring  to  pull  down.     Rudiger  laid  him  upon  bis 
belly,  and  by  the  assistance  of  others  he  was  able,  but  not  withoutj 
causing  pain,  to  reduce  the  bones.     Immediately,  however,  when  tbef 
extension  was  discontinued,  the  action  of  the  muscles  caused  the  dis- 
placement to  recur.     The  surgeon  then  directed  four  men  to  make  I 
extension,  while  another  man  retained  the  bones  in  place  by  pressing  j 
upon  them  with  his  hands.     After  several  hours  this  method  of  pres- 
sure was  replaced  by  a  board  underlaid  with  compresses  and  sustain* 
ing  a  wei*^ht  of  more  than  fifty  livres.     On  the  following  day  it  was 
found  sufficient  to  bind  compresses  over  the  projecting  bone,  and  in 
this  condition  the  patient  remained  fifteen  days;  during  all  of  which 
time  he  lay  upon  his  belly  with  bis  shoulders  more  elevated  than  his 
pelvis.     On  the  twentieth  day  he  could   lie  upon  his  back,  and  in 
about  six  weeks  he  was  so  completely  restored  as  to  be  able  to  pursue 
his  trade  as   before  P     This  is  certainly  a  very  extraordinary  case, 
whether  considered  in  reference  to  the  means  employed  to  restore  the 
bones  to  place,  or  to  its  results:  and  if  the  statements  are  to  be  re- 
ceived at  all,  it  must  be  with  some  hesitation  and  allowance. 

On  the  other  band,  we  are  able  to  present  at  least  one  example  ii 
which,  although  no  reduction  has  been  accomplished,  the  patient  hii 
8urvived  the  accident  many  years ;  yet  it  must  be  admitted  that  his 
recovery  is  far  from  having  been  as  complete  as  in  the  two  oases  just 
mentioned. 

Joseph  Stocks,  aat.  11,  in  the  spring  of  1826,  was  crushed  under  the  j 
body  of  an  o.x*cari;  in  such  a  manner  as  to  produce  a  dislocation  of] 
the  last  dorsal  from  the  first  lumbar  vertebra,  causing  immediately*] 
almost  complete  paralysis  of  all  the  parts  below.     This  young  raaa 
was  seen  by  Dr.  Swan,  of  Springfield,  Mass.,  in  the  summer  of  1834,  at] 
which  time  he  was  occupied  as  a  portrait  painter.     His  lower  extremi* 
ties  remained  paralyzed  and  of  the  same  size  as  at  the  time  of  the 
receipt  of  the  injury.     He  was  unable  to  sit  erect  owing  to  the  mobiHlyl 
of  the  spine  at  the  seat  of  dislocation,  and  he  had  therefore  lain  con- J 
stantly  upon  his  side.     The  upper  portion  of  his  body  was  well  de- 
veloped, and  his  intellectual  faculties  were  of  a  high  order.^ 

It  is  not,  however,  with  a  life  of  perpetual  deformity  that  the  twd 
examples  of  reduction  already  described  arc  to  be  contraated.    A  resul 

•  Orare8,  N.  Y.  Joarn.  M^d.^  Marohi  1852,  p,  190, 

•  Rudiger,  Joiini,  d«  Chir.  de  Drt^ault.  tora*  iii.  p,  59. 

•  ewau.  BosU  Med.  audi  Surg.  Juum.,  toI.  xxii.  p.  102,  March  1S40, 
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go  fortunate  as  this,  where  the  bones  remain  unrediicerl,  is  unique,  in 
all  the  other  cases  reported  the  patients  died  miserably  after  periods 
ranging  from  a  few  days  to  one  year  or  a  little  more. 

Charles  Bell  has  related  the  case  of  an  infant  who  was  run  over 
by  a  diligence,  and  who  died  thirteen  months  after  the  accident.  On 
examination  after  death  the  last  dorsal  vertebra  was  found  to  be  com- 
pletely luxated  backwards  and  to  the  left,  upon  the  first  lumbar 
vertebra/ 

With  these  facts  before  us,  I  think  we  cannot  hesitate,  when  the 
nature  of  the  accident  is  fully  made  out,  and  especially  when  the  dis- 
location has  occurred  in  the  lower  dorsal  veriebrse,  to  attempt  the 
reduction  by  forcible  extension^  united  with  judicious  lateral  motion, 
or  with  a  certain  amount  of  direct  pressure  upon  the  projecting 
spines. 

§  3.    DrSM>CATIONS  OF  TEE  SiX  LoWER  CeRVTCAL  TEaTEBRvB. 

It  is  much  more  common  to  meet  with  simple  luxations  of  the  ver- 
tebrie  of  the  neck  uncomplicated  with  fracturen,  than  of  either  of  the 
other  vertebral  divisions.  This  is  doubtless  owing  to  the  greater 
extent  of  motion  which  their  articulating  surfaces  enjoy. 

They  may  be  dislocated  forwards  or  backwards.  The  forward  lux- 
ation may  be  complete  or  incomplete ;  with  both  sides  equally  advanced 
(*'  bilateraF'  of  Malgaigne),  or  one  of  the  articulating  apuphyses  may  be 
dislocated  forwards,  leaving  the  opposite  apophysis  in  its  place  f'  uni- 
lateral'*  of  Malgaigne). 

Schranth'  has  collected  twenty-four  examples  of  luxation  of  the 
cervical  vertebrae,  of  which  four  are  recorded  as  dislocations  forwards, 
two  back,  and  six  to  the  one  side  or  the  other.  Three  of  this  number 
were  dislocations  of  the  atlas,  two  were  dislocations  of  the  second 
vertebra,  five  of  the  fourth,  two  of  the  fifth,  two  of  the  sixth,  and 
one  of  the  seventli.     In  the  other  cases  the  seat  was  not  staled. 

Malgaigne  has  brought  together  forty-five  examples;  of  which 
twenty-one  were  complete  forward  luxations,  nine  incomplete  forward 
luxations,  nine  unilateral  and  forwards,  and  four  were  backward 
luxations.  Three  were  dislfx^ations  of  the  second  vertebra  upon  the 
third,  four  were  dislocations  of  the  third  vertebra,  ten  of  the  fourth, 
eleven  of  the  fifth,  fifteen  of  the  sixth,  and  two  of  the  seventh. 

The  bilateral  for^^ard  luxations  are  generally  caused  by  a  fall  upon 
the  top  and  back  of  the  head,  or  upon  the  top  of  the  head  while  the 
neck  is  very  much  flexed  forwards.  The  unilateral  is  caused  gene- 
rally by  a  direct  blow  upon  the  back  of  the  neck,  the  blow  being 
probahly  directed  somewhat  to  one  side  or  the  other.  The  number  of 
backward  luxations  which  have  been  reported  are  too  lew  to  enable 
Its  to  indicate  very  accurately  the  general  causes,  but  it  seems  proba- 
ble that  they  are  most  often  occasioned  by  a  fall  upon  the  fore  and  top 
part  of  the  head,  received  while  the  neck  is  bent  forcibly  back. 


'  ChiiHe?  Bell,  on  Itijuripfl  of  th*»  Spine.  1R24. 
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Iq  dislocations  of  the  cervical  vertebrae  forwards  the  head  is  usually 
depressed  toward  the  sternum,  in  dislocations  backwards  the  head  is 
tl^rown  back,  and  in  unilateral  dislocations  the  head  is"  turned  over 
one  of  the  shoulders.  Neither  of  these  malpositions  of  the  head  is 
uniformly  present  in  these  several  dislocations,  and  indeed  not  un- 
frequently,  especially  in  case  the  system  is  greatly  shocked  by  the 
accident,  the  head  and  neck  assume  a  preternatural  mobility,  and  may 
be  turned  easily  in  any  direction. 

The  spinous  process,  unless  the  patient  is  very  fleshy  or  consider- 
able swelling  has  supervened,  can  easily  be  felt,  and  its  deviations  to 
the  right  or  to  the  left,  forwards  or  backwards,  furnish  us  with  the 
most  valuable  and  important  sign  of  the  dislocation.  Even  the  trans- 
verse processes  may  be  felt  sometimes,  especially  in  the  upper  part  of 
the  neck,  with  sufficient  distinctness  to  render  them  useful  in  the 
diagnosis. 

To  these  circumstances  we  may  add  paralysis  of  the  body  below  the 
seat  of  injury,  with  pain  and  swelling  at  the  point  of  dislocation.  In 
some  cases  also  the  patient  has  himself  distinctly  fell  a  cracking  or 
sudden  giving  way  in  the  neck  at  the  moment  of  the  accident. 

Prognosis,— The  complete  bilateral  luxations,  whether  backwards  or 
forwards,  have  in  most  cases  terminated  fatally  within  a  short  timOiJ 
generally  within  forty-eight  hours.  Unilateral  luxations  are  less 
speedy  in  their  results,  but  when  the  dislocation  remains  unreduced, 
death  generally  takes  place  in  a  month  or  two.  Lente  relates  a  case 
of  incomplete  dislocation  of  the  fifth  cervical  vertebra  backwards, 
unaccompanied  with  fracture,  which  accident  the  patient  survivedi 
five  days.^  A  patient  of  Roux's  lived  eight  days;  but  in  the  case 
of  a  second  patient  mentioned  by  Lente,  with  a  complete  luxation, 
without  fracture,  of  the  fifth  vertebra,  the  patient  survived  the  injury 
only  two  hours.' 

On  tlie  other  hand,  occasional  examples  are  presented  of  partial  or 
complete  recoverjr  with  the  luxation  unreduced. 

Horner,  of  Philadelphia,  presented  to  the  class  of  medical  students  i 
of  the  Universitj^  of  Pennsylvania,  in  1842,  a  lad  a^t,  10,  who  had  fallen 
a  distance  of  twenty  feet,  alighting  upon  his  head.  He  was  found 
senseless  and  motionless,  with  his  head  bent  under  his  body.  He 
gradually  recovered  from  the  shock,  but  his  neck  was  stiff;  distorted, 
and  motionless,  his  face  being  inclined  downwards  to  the  right  side. 
Two  days  after,  his  ''common  and  accurate  perceptions  returned,  but 
he  was  affected  for  some  time  with  tingling  and  numbness  in  his  left 
arm.^'  When  presented  to  the  class  the  transverse  processes,  from  the 
fifth  upwards,  were  about  half  ao  inch  in  front  of  those  below,  showing 
that  the  left  oblique  process  of  the  fourth  was  dislocated  forwards 
upon  the  fifth.  Tbe  rotary  motions  of  the  neck  could  now  be  exe- 
cuted to  some  extent,  but  much  more  freely  to  the  right  than  to  the 
left.  Professor  Horner  refused  to  make  any  attempt  to  reduce  the 
dislocatiom^ 
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Dr.  Purple,  of  New  York,  has  reported  a  case  of  wbat  was  called  a 
dislocation  of  tlie  fifth  and  sixth  cervical  vertebrae,  producing  complete 
paralysis  of  the  lower  part  of  the  bodyjn  which  the  patient  survived 
the  accident  many  years;  but  his  lower  extremities  were  so  useless 
and  cumbersome  as  to  induce  him,  io  the  year  1B51,  six  years  after 
the  injury  had  been  received,  to  submit  to  the  amputation  of  both  at 
the  hipjoint.  lu  1852,  having  become  very  intemperate,  he  died,  but 
no  autopsy  was  obtained,  so  that  the  exact  character  of  the  injury  was 
never  ascertained.^  Sanson,  of  Paris,  has  reported  also  a  case  which 
came  under  his  observation  at  Hotel  Dieu,  of  dislocation  of  the  "third 
cervical  vertebra  backwards/^  from  which,  although  unreduced,  the 
patient  partially  recovered.  The  character  of  this  accident  was  not 
much  better  determined  ;  for,  although  he  felt  a  severe  and  sharp  pain 
at  the  moment  of  the  injury,  which  was  greatly  aggravated  by 
motion,  and  his  head  was  bent  forwards  and  to  the  left,  "the  chin 
being  fixed  on  the  upper  part  of  the  sternum,"  there  was  no  paralysis 
of  either  the  motor  or  sentient  nerves.  After  the  lapse  of  about  four 
months  he  left  the  hospital,  still  unable  to  lift  his  chin  more  than  four 
inches  from  the  sternum;  after  which  he  resumed  his  usual  occupa- 
tions, suffering  no  further  inconvenience  than  what  was  occasioned 
by  the  unnatural  position  of  his  head»*  Notwithstanding  the  authori- 
tative testimony  of  Sanson  that  this  was  a  dislocation  backwards,  one 
cannot  avoid  the  conclusion  that  it  was  either  a  unilateral  subluxa- 
tion, or  perhaps  a  mere  diastasis  of  the  articulation,  or  else  that  it  was 
tan  example  of  sprain  of  the  muscles,  and  consequent  contraction  of  one 
Bet,  or  paralysis  of  the  opposing  set  of  muscles.  It  is  certain  that  it 
iftras  not  a  complete  luxation  ;  nor,  since  there  was  no  paralysis  of  the 
tody  below  the  point  of  injur}^  can  it  be  properly  made  use  of  as  aa 
argument  for  non-interference  where  such  paralysis  does  actually  exist 
Let  us  see  now  what  encouragement  an  attempt  at  reduction  may 
offer,  in  a  cas€  which  presents  so  little  ground  of  hope  where  the 
reduction  is  not  accomplished. 

Dr.  Spencer,  of  Ticonderoga,  N.  Y.,  relates  that  a  man,  aet.  50,  fell 
backwards  from  a  board  fence,  striking  upon  the  superior  and  anterior 
portion  of  his  head,  dislocating  the  second  from  the  third  vertebra  of 
the  neck.  His  head  was  thrown  back  so  far  as  to  prevent  his  seeing 
his  own  body,  and  all  below  the  injury  was  completely  paralyzed. 
Repeated  attempts  were  made  to  reduce  the  dislocation,  "but  the  trans- 
verse processes  had  become  so  interlocked  that  every  effort  proved 
abortive,"  and  he  died  forty^eight  hours  after  the  injury  was  received.' 
Gaitskill  also  attempted  rednctionin  a  case  of  dislocation  of  the  seventh 
cervical  vertebra,  but  failed.'*  Boyer  failed  in  two  cases.  It  is  related 
by  Petit  Rudel,  that  a  young  patient  at  La  Charit^  expired  in  the 
hands  of  the  surgeons,  upon  such  an  attempt  being  made  a  few  days 
after  the  accident  f  and  Dupuytren  says  "the  reduction  of  these  dislo- 

«  Purple,  New  York  Jonrn.  Med.,  May  1853,  p.  319. 
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cations  is  very  dangerous,  and  we  have  often  knoTim  an  iodivvititl 
perish  from  the  compression  or  elongation  of  the  spinal  marrow  wbidi 
always  attends  these  attempts.'^ 

Dr.  Shuck,  of  Vienna,  relates  that  a  man,  ffit  24,  while  engaged  at 
his  work  on  the  5th  of  Dec,  1838,  twisted  his  head  suddenly  round, 
in  consequence  of  one  of  his  companions  roaring  into  his  ear,  when  lie 
instantly  felt  something  give  way  in  his  neckband  found  it  impoasible 
to  move  his  head.  Next  morning  his  head  was  turned  to  the  right 
and  bent  down  toward  the  shoulder.  Every  attempt  to  move  his  he^dj^H 
caused  great  pain.  He  complained  of  weakness  in  his  right  arm,  but^H 
all  the  other  functions  of  his  body  were  perfect.  An  attempt  was 
immediately  made  to  reduce  the  dislocation  by  lifting  him  by  the  head, 
but  without  success.  On  the  7th  of  Dec.,  the  weakness  and  numbness 
of  the  right  arm  had  increased,  and  the  attempt  to  reduce  the  bones 
was  renewed.  The  patient  was  laid  horizontally  upon  a  bed,  and  ex- 
teasion  made  from  the  chin  and  occiput  while  counter-extension  was 
made  from  the  shoulders.  The  force  thus  employed  was  gradually 
increased  until  the  patient  and  assistant  felt  a  snap  as  of  two  bon^ 
meeting,  when  it  was  found  that  the  head  was  restored  to  its  natural 
position,  and  the  power  of  moving  it  had  returned.  The  next  day  his 
arm  was  more  powerless  than  before,  and  on  the  followine^  day  he  had 
vertigo,  but  these  symptoTns  soon  yielded  to  copious  bleedings,  and  he 
left  the  hospital  cured  on  the  13th.* 

Dr.  Eickerman,  of  Ohio,  has  reported  also,  in  the  Ohio  MedUal 
Journal,  a  case  of  dislocation  of  one  of  the  cervical  vertebraa,  the 
original  aecount  of  which  I  have  not  seen,  but  only  an  abridged  state- 
ment published  in  the  Buffahy  ihdical  Journal.  By  exploring  tb% 
pharynx  a  prominence  was  felt  opposite  the  junction  of  the  fourth 
and  fifth  cervical  vertebree ;  and  the  action  of  the  heart  was  barely  per- 
ceptible. Seizing  the  patient's  head  under  his  left  arm,  Dr.  Hickerman 
in  this  manner  made  traction,  while,  with  the  index  linger  of  the  right 
hand  in  the  patient*s  throat,  he  made  firm  pressure  obliquely  upwardsp 
backwards,  and  to  the  left;  after  continuing  the  pressure  for  about 
forty  or  hhy  seconds,  the  part  against  which  the  finger  was  plai 
gradually,  yet  quickly,  receded  in  the  direction  in  which  the  pressure 
was  made,  and  instantly »  as  quickly  indeed  as  the  act  could  be  possibly 
executed,  the  patient  opened  her  eyes,  and  natural  respiration  was  es- 
tablished. She  then  also  immediately  became  conscious  of  what  was 
transpiring  about  her,  und  signified  by  signs,  for  she  was  yet  unable 
to  speak,  that  she  had  suffered  pain  in  the  epigastrium.  Complete 
recovery  took  place.^ 

Schranth  received  under  his  care  a  patient  who  had  a  luxation  of 
the  *'  right  transverse  apophysis"  of  the  fourth  cervical  vertebra, 
without  lesion  of  the  spinal  marrow,  which  he  reduced  on  the  seventh 
day.  The  first  attempt  was  unsucca-^sful :  but  the  second,  made  with 
great  caution,  by  the  aid  of  four  assistants,  three  of  whom  pulled  the 
head  upwards  while  the  fourth  pressed  with  his  whole  weight  upon 

»  Shack,  Atuer.  JoQrn,  MM,  ScL,  Jnlj,  1841,  p,  2^7- 

*  Jiigktjrujati,  But.  M*s^\.  Jouru,,  vol.  x.  p.  TO^  April,  1855. 
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the  shoulders,  was  completely  sticcessfQl.  During  the  time  that  the 
traction  was  being  made^  the  head  was  oecasionallj  rotated  slightly 
and  moved  laterally,  and  at  the  same  moment  the  surgeon  pushed 
firmly  against  the  displaced  apophysis.  The  reduction  was  attended  < 
with  "various  distinct  crackings  in  the  neck/*  which  were  loud  enough 
to  be  heard.  After  some  days  of  repose  he  resumed  his  occupation, 
no  stiffness  remaining  in  the  movements  of  the  neck.* 

Dr.  Edward  Maxson,  of  Geneva,  N,  Y.,  was  called  on  the  28th  of 
Oct.  1856,  to  see  a  child  about  nine  years  old,  who  had  met  with  a 
similar  accident  about  forty  hours  before,  namely  a  dislocation  of  the 
right  articulating  apophysis  of  the  fifth  or  sixth  cervical  vertebra, 
occasioned  by  suddenly  turning  her  head  around  white  at  play.  She 
at  first  complained  only  of  pain  and  inability  to  straighten  the  neck; 
but  whenever  moved  she  became  faint  and  irritable.  A  short  time 
before  the  surgeon  was  called  the  mother  had,  in  attempting  to  move 
her  in  bed,  turned  the  face  a  little  more  to  the  left,  when  a  severe 
convulsion  immediately  ensued.  On  examining  the  neck,  Dr,  Maxson 
discovered  the  displacement  of  the  transverse  process.  Having  ad- 
vised the  parents  of  the  danger  necessarily  incident  to  an  attempt  at 
replacement,  and  of  the  probable  consequences  of  its  being  permitted 
to  remain  as  it  was,  they  consented  that  the  trial  should  be  made.  *'I 
grasped  the  head,"  says  Dr.  M.,  *'  with  both  hands,  and  proceeded 
according  to  Desault^s  method,  only  I  first  carried  or  turned  the  face 
very  gently  a  little  further  toward  the  left  shoulder,  to,  if  possible, 
disengage  the  process;  then  lifling  or  extending  the  head,  I  turned 
the  face  very  gently  toward  the  right  shoulder,  when  the  diiBcuky 
was  at  once  overcome,  and  she  exclaimed:  *I  can  move  my  eyes.' 
Her  countenance  soon  acquired  a  more  natural  appearance;  the  faint- 
ness  passed  off;  she  rested  quietly  through  the  night;  had  no  return 
of  the  difficulty,  and  needed  only  an  emollient  anodyne  to  soothe  the 
irritation  and  slight  swelling  which  remained  at  the  point  of  injury."* 

Hust,^  Wood,  of  this  city,"  and  others,  have  seen  and  reported  simi- 
lar cases  attended  with  like  sucoess. 

So  far  the  cases  of  successful  reduction  which  we  have  described 
are  examples  of  dislocation  of  only  one  of  the  articulating  apophyses, 
and  they  are  sufficiently  numerous  to  establish  the  value  of  the  prac- 
tice. We  have  now  to  relate  a  case  in  itself  unique,  namely,  a  suc- 
cessful reduction  of  a  dislocation  of  the  fifth  cervical  vertebra,  in  which 
both  apophyses  appear  to  have  been  thrown  forwards.  It  occurred 
in  the  practice  of  Dr.  Daniel  Ay  res,  of  Brooklyn,  N,  Y.,  and  will  be  ^ 
best  understood  by  a  reproduction  of  his  own  published  account  of 
the  case. 

*'  E.  K.,  the  subject  of  this  accident,  was  a  laboring  man,  thirty 
years  of  age,  tiill  and  muscular,  but  not  fat,  with  a  neck  longer  than 
the  average  among  men  of  equal  height.  On  the  evening  of  the  2d 
of  October  he  became  intoxicated ;  was  brought  home  insensible,  and 
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'  Scbranth,  Amer.  Jonrn.  Med.  ScL,  May,  1848. 

*  Maxaoii,  Hutrnlo  Meet.  JoQrn.,  Jan.  1857,  p.  479* 

*  ltu»t,  CJielias,  not**  hv  StiiHh. 

*  Wood,  New  York  Ji^uVu,  Med..  Jan.  18&7,  p.  13. 
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did  not  recover  from  the  combined  effects  of  the  shock  and  hia  Hba* 
tions  until  the  following  morning,  when  he  was  supposed  by  his  wila^ 
to  be  laboring  under  cold  and  a  stiff  neck.  She  made  some  dome&tio^ 
applications  to  the  affected  part,  and  administered  a  dose  of  cathartic 
medicine.  When  it  was  thought  sufficient  time  had  elapsed  without 
obtaining  relief,  he  wan  seen  bj  Dr.  Potter,  of  this  city,  and  afterwards 
by  Dr.  Cullen,  both  of  whom  recognized  a  condition  which  was  not 
only  very  unusual,  but  one  which  they  had  never  before  observed.  I 
was  then  requested  to  examine  the  case,  which  I  did  oo  the  nirtth  day  | 
after  the  accident.  With  some  assistance  and  great  personal  effort^ 
he  was  able  to  get  out  of  bed,  moving  very  slowly  and  cautiously. 
Desiring  to  expectorate,  he  was  obliged  to  get  down  on  his  hands  and 
knees,  which  he  accomplished  with  the  same  deliberation.  Wherij 
seated  in  a  chair,  the  head  was  thrown  back  and  permanently  fixed; 
the  face  turned  upward  with  an  anxious  expression.  The  anterior 
portion  of  the  neck,  bulging  forwards,  was  strongly  convex,  rendering 
the  larynx  very  prominent.  The  integuments  of  this  region  were 
exceedingly  tense  and  intolerant  of  pressure.  The  posterior  portioa 
of  the  neck  exhibited  a  sharp,  sudden  angle  at  the  junction  of  the 
fifth  and  sixth  cervical  vertebrae,  around  which  the  integuments  lay 
in  folds.  It  was  difficult  to  reach  the  bottom  of  this  angle  even  withi 
strong  pressure  of  the  fingers,  and  of  course  the  regular  line  formed^ 
by  the  projecting  spinous  processes  was  abruptly  lost.  He  complained 
of  intense  and  constant  pain  at  this  point,  which  was  neither  relieved 
nor  aggravated  by  pressure.  With  difficulty  he  swallowed  small 
quantities  of  liquid,  pausing  after  each  efibrt,  and  could  not  be  induced 
to  take  solid  food,  since  the  first  attempt  to  do  so  after  the  accident 
^vas  followed  by  violent  paroxysms  of  coughing  and  choking,  Hia 
breathing  was  obstructed  and  somewhat  labored,  being  unable  fully 
to  clear  the  bronchia  of  their  secretion.  This,  however^  seemed  rather 
an  effect  of  the  tense  condition  of  the  soft  parts  of  the  negk,  than  the 
result  of  pressure  upon  the  spinal  cord,  since  he  presented  no  evidence 
of  paralysis,  either  of  motion  or  sensation,  in  parts  below  the  neck. 
The  aterno-cleido- mastoid  muscles  of  both  sides  w*ere  felt  quite  soft 
and  relaxed. 

"But  one  conclusion  could  be  formed  upon  this  state  of  facts,  to 
wit :  that  the  oblique  proces^ses  of  both  sides  were  completely  dislo- 
cated. The  marked  rigidity  of  the  head  seemed  to  preclude  the  pro- 
bability of  fracture  through  the  vertebral  bodies,  and  although  the 
cartilage  might  be  separated  anteriorly,  yet  the  body  not  pressing 
backwards  sufficiently  to  produce  paralysis  of  the  cord,  it  was  hoped 
that  the  posterior  vertebral  ligament  remained  uninjured;  it  wa8»| 
therefore,  determined  to  make  an  effort  at  reduction  on  the  following 
day.  In  addition  to  those  originally  connected  with  the  case,  I  ara 
under  obligations  to  Drs.  Ingraham,  Turner,  Palmedo,  G.  D.  Ay  res, 
and  a  number  of  other  medical  gentlemen,  who  were  present  by  invi- 
tation, all  of  whom  confirmed  the  diagnosis,  and  rendered  efficient 
services. 

''The  patient  was  placed  upon  a  strong  table  in  a  recumbent  posi- 
tion, with  a  pillow  resting  under  the  shoulders,  the  head  being  sup- 
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ported  ty  the  hand  during  the  adrmnistratiou  of  chloroform,  of  which 
an  ounce  was  given  before  anieathesia  ensued.  Couoter-extension 
being  made  by  two  folded  sheets  placed  obliquely  across  the  shoulderH 
and  properly  held,  the  head  was  grasped  bj  one  hand  placed  under 
the  chio,  the  other  over  the  occiput,  and  by  steadily  and  firmly  draw- 
ing the  head  directly  backwards,  and  then  upwards,  an  attempt  was 
made  at  reduction,  but  failed  for  want  of  sufficient  power.  Dr.  Ingra- 
ham  was  then  requested  to  place  his  hands  immediately  over  my  own 
in  the  same  position  as  before,  and 
steady  traction  was  again  made  in  the  ^*g*  *^^' 

same  direction.  Our  united  strength 
was  required  in  drawing  the  head 
backwards  and  upwards  to  dislodge 
the  superior  oblique  processes  from 
their  abnormal  position.  When  this 
was  felt  to  be  yielding  by  Dr.  CuUen 
(who  kept  one  hand  constantly  at  the 
Beat  of  dislocation),  Dr.  Potter  was  di- 
rected to  place  his  hands  under  our 
own,  still  in  position,  and  assist  in 
bringing  the  head  forwards;  at  the 
same  time  the  chest  was  depressed 
toward  the  table.  The  bones  were 
distinctly  felt  to  slip  into  their  places; 
the  line  of  the  spine  was  instantly  re- 
stored, the  head  and  neck  assuming 
their  natural  position  and  aspect  As 
soon  as  the  patient  became  conscious, 
he  expressed  himself  ignorant  of  what 
had  taken  place,  but  free  from  pain, 
and,  in  his  own  language,  'all  right,* 
A  bandage  was  arraoged  to  support 
the  head  and  keep  it  bent  forwards, 
lie  had  an  anodyne  for  two  nights  fol- 
lowing, after  which  no  further  treatment  was  necessary,  and  at  the 
end  of  one  week  he  bad  complete  control  over  the  movements  of  the 
head  and  neck.  Beyond  the  debility  and  emaciation  immediately 
dependent  upon  protracted  fasting  and  loss  of  rest,  he  has  experienced 
no  uneasiness  since  the  operation.  His  appetite  is  now  good,  and  all 
the  functions  perform  their  duty  normally.  In  a  subsequent  inquiry, 
to  determine,  if  possible,  the  cause  of  the  accident^  he  states  that  he 
distinctly  recollects  going  into  a  store  in  Atlantic  Street,  near  the 
ferry,  and  there  having  angry  words  with  an  acquaintance;  that  he 
left  the  store,  and  was  proceeding  up  the  street  (which  is  here  a  rather 
steep  aacent),  when  he  was  violently  struck  from  behind,  over  the 
lower  portion  of  the  neck.  He  likewise  remembers  falling  forwards, 
and  striking  against  some  object,  but  does  not  know  what  it  was,  nor 
what  took  place  until  the  following  morning."^ 


i 
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*  Ay  ten  f  New  York  Jouru.  M«d.,  Jan.  If*  57,  p,  ©. 
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Dislocations  of  the  Atlas. 


SurgeoDs  have  met  with  several  forms  of  displacement  between  the 
atlas  and  axis.     First,  a  forced  inclination  forwards  of  the  atlas  upoQ 
the  axis;  in  consequenca  of  which  the  body  or  anterior  arch  of  the 
atlas  is  made  to  recede  from  the  odontoid  process,  and  the  transverse 
ligament  glides  upwards  without  breaking,  so  that  the  extremity  of 
the  oilontoid  process  comes  to  occupy  a  position  underneath  or  bebiod 
the  ligament,  and  thus  presses  upon  the  cord.     It  is  apparent  also  that 
this  form  of  displacement  cannot  occur  without  a  rapture  of  the  ver-j 
tical  ligament  which  binds  the  traosverae  ligament  to  the  axis,  norj 
without  a  separation  of  the  atlas  from  the  axis  posteriorly  and  a  rup-| 
tore  of  the  posterior  atlo-axoidean  ligament.     Second^  a  similar  incli- 
nation of  the  atlas,  accompanied  with  a  rupture  of  the  transverse  and 
superior  vertical  ligaments,  in  consequence  of  which  also  the  odontoid  J 
process  is  allowed  to  fall  upon  the  cord.     Third,  the  atlas  in  the  samel 
position,  with  the  odontoid  process  broken  at  its  base.     Fourth,  the 
atlas  displaced  directly  forwards  or  backwards;  and  fifth,  a  displace- 
ment of  only  one  articular  process  in  a  direction  forwards. 

We  have  already,  when  speaking  of  fractures  of  the  atlas,  or  of  theJ 
atlas  and  axis  together,  called  attention  to  several  examples  of  that' 
form  of  the  dislocation  which  is  accompanied  with  a  fracture  of  the 
odontoid  process.     The  other  forms  of  dislocation  are  characterized 
by  so  few  symptoms  peculiar  to  themselves,  or  which  can  be  regarded 
as  diagnostic  and  not  already  sufficiently  studied  in  connection  with 
other  dislocations  of  the  neck,  that  we  shall  not  deem  it  necessary  to 
do  more  than  remind  our  readers  that  if  permitted  to  remain  unre- 
duced a  speedy  and  fatal  issue  is  inevitable,  and  to  point  them  to  a 
couple  of  examples  of  recovery,  after  reduction  has  been  fortunately^ 
accomplished  ;  for  both  of  which  I  am  indebted  to  Malgaigne.    These  J 
may  alone  suffice   to  show  that   Dupuytrcn  was  in   error  when  he ' 
declared  that  such  accidents  were  wholly  beyond   the  resources  of 
our  art 

An  old  man  received  upon  his  head  a  bundle  of  hay  cast  from  theJ 
top  of  a  wagon.     He  fell  with  his  head  bent  forwards  so  that  his  chiai 
touched  the  top  of  the  stern  am,  and  in  this  position  it  remained 
immovably  fixed ;  all  the  other  portions  of  his  body  preserved  theiti 
natural  functions.     A  surgeon,  who  was  indeed  the  father  of  Mai/ 
gaigne,  being  called,  assured  the  patient  that  unless  he  could  give  hira' 
relief  he  certainly  would  die ;  but  that  inasmuch  as  the  attempt  might 
iuself  prove  fatal,  he  ought  at  once  to  put  in  order  his  alfiiirs.     Accord- 
ingly the  man  partook  of  the  sacrament ;  then  the  surgeon  seated  him 
upon  the  ground,  and  placing  himself  at  his  back  with  his  knees 
resting  upon  his  sboulders  for  the  purpose  of  making  counter  exten- 
sion, and  with  a  towel  brought  over  his  own  shoulders  and  under  the 
chin  of  the  patient  for  extension,  he  proceeded  to  act  upon  the  neck  in 
the  direction  of  the  axis  of  the  spine.     The  efforts  were  long  and  pain- 
ful, but  at  last,  while  the  head  was  lifted  as  far  as  possible,  it  was  sud- 
denly drawn  backwards,  and   immediately  it  resumed   its   natural 
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direction.  Absolute  c[uietude  was  enjoined,  and  the  patient  recovered 
in  a  short  time  and  without  any  accident. 

This  patient  was  seen  two  years  after  by  the  younger  Malgaigne,  at 
which  time  no  trace  of  the  accident  remained,  except  an  impossibility 
of  turning  the  head  to  the  right  or  to  the  left. 

The  other  example  is  related  by  Ehrlich,  but  in  this  case  the  dislo- 
cation was  backwards.  A  young  man,  set.  16,  while  carrying  a  sack 
of  flour  up  a  ladder,  fell  backwards,  and  the  sack  falling  over  upon  his 
face  and  head  came  to  the  ground  before  him.  He  was  found  lying 
with  his  head  thrown  back  and  to  the  right,  the  head  resting  upon  the 
scapula  of  this  side,  but  having  so  completely  lost  its  "  solidity"  that 
by  its  own  weight  it  would  fall  from  one  side  to  the  other.  On  the 
front  and  left  side  of  the  neck  there  existed  a  prominence  supposed 
to  be  formed  by  the  atlas ;  the  patient  was  unconscious ;  the  pulse  was 
scarcely  perceptible,  and  the  whole  body  was  suflfering  under  paralysis. 
Ehrlich  directed  the  shoulders  to  be  held  by  one  assistant^  and  the 
head  to  be  drawn  upon  by  another,  while  he  pressed  with  his  own 
hands  forcibly  upon  the  displaced  atlas  from  behind.  Afl»r  several 
fruitless  attempts,  the  reduction  took  place,  accompanied  with  a  sound 
distinctly  audible  to  all  of  the  assistants ;  the  head  resumed  its  posi- 
tion firmly,  and  the  arms  began  to  move.  The  head  was  afterwards 
maintained  in  place  by  a  bandage.  The  cure  proceeded  rapidly,  and 
after  a  time  no  trace  of  the  injury  remained  but  a  disagreeable  tension 
in  the  nape  of  the  neck  whenever  he  moved  his  head  briskly  to  the 
one  side  or  the  other.^ 


§  5.  Dislocations  of  the  Head  upon  the  Atlas,  or  Oooifito-Atloibean 

Dislocations. 

Lassus,  Palletta,  and  Bouisson^  have  each  reported  one  example  of 
this  dislocation.  In  neither  case  was  the  dislocation  complete,  but 
death  occurred  speedily  in  every  instance.  Dariste  exhibited  to  the 
Anatomical  Society  of  Paris,  in  1838,  a  specimen  of  incomplete  luxa- 
tion of  the  occipito-atloidean  articulation,  with  stretching  of  the 
transverse  ligament.  The  patient  from  whom  the  specimen  was  taken 
having  lived  more  than  a  year  aft»r  the  accident^  when  he  died  from  a 
tubercle  in  the  brain.' 

1  Malgaigne,  Ehrlich,  Malgaigne,  op.  cit.,  torn.  ii.  p.  334. 
s  Lassus,  Palletta,  Bouisson,  Malgaigne,  op.  oit.,  p.  320. 

*  Dariste,  Amer.  Joarn.  Med.  Sou,  Nov.  1838,  p.  237,  from  Archives  Gdn.,  Maj, 
1838. 
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CHAPTER   IV. 

DISLOCATIONS   OF  THE  EIBS. 

The  riba  may  be  separated  from  tbe  bodies  of  the  yertebrae,  from_ 
the  cartilages  of  the  ribs,  and  from  each  other.  The  cartilagea  of  thfl" 
riba  may  also  be  separated  from  the  sternum. 


§  L  Dtslo€ations  of  the  Ribs  fbom  tee  VEftTKBRjc 

Tbe  heads  of  the  riba  are  joined  to  the  bodies  of  the  vertebras 
strong  ligaments.  The  articulations  are  ginglymoid,  admitting  of 
motion  chiefly  in  the  direction  of  the  axis  of  the  spine.  The  mobility 
gradually  increases  as  we  proceed  from  the  first  rib  downward  to  the 
last.     Each  joint  is  furnished  with  a  capsule. 

The  necks  and  tubercles  are  also  united  to  the  transverse  processes 
by  ligaments^  and  the  articulations  are  furnished  with  synovial  cap- 
sules, 

I  am  not  aware  that  any  examples  have  ever  been  reported  of  dis- 
locations of  the  ribs  from  the  transverse  processes. 

Examples  of  dislocation  of  the  heads  of  the  ribs  have  been  mentioned 
by  Ambrose  Paro,  Bransby  Cooper,  Alcock,  Donne,  Henkel,  Kennedy,^ 
Buttet,  and  some  others;  but  most  of  these  reputed  cases  have  no 
borne  the  test  of  a  critical  analysis,  and  while  Vidal  (de  Cassis)  is  ii 
doubt  whether  the  claims  of  even  one  have  been  fully  establishe " 
Boyer  denies  absolutely  its  possibility.     We  see  no  reason,  howevefpl 
to  question  the  authenticity  of  several  of  these  examples. 

The  case  mentiooed  by  Bransby  Cooper,  although  very  briefly 
narrated,  leaves  no  room  for  doubt  as  to  its  real  character,  ''Mfa" 
Webster,  surgeon  at  St  Albans,  when  examining  the  body  of 
patient  who  had  died  of  fever,  found  the  head  of  the  seventh  rib 
thrown  upon  the  front  of  tbe  corresponding  vertebra,  and  there 
aochylosed.  Upon  inquiry,  Mr,  Webster  learned  that  this  gentle* 
man,  several  years  before,  had  been  thrown  from  his  horse  across  ; 
gate,  for  which  accident  he  had  been  subjected  to  the  treatment  usualli 
followed  in  fractures  of  the  ribs,  and  there  is  every  reason  to  believe 
that  it  was  at  this  time  that  the  dislocation  occurred."' 

These  accidents  seem  to  have  been  generally  occasioned  by  a  fall 
or  a  blow  upon  the  back,  and  the  dislocation  has  been  accompanied  J 
usually,  with  a  fracture  of  some  other  rib,  or  of  the  transverse  ort 
Spinous  processes  of  the  corresponding  vertebrfe.     The  head  of  the 

I  W&bsler,  B.  Cooper^^  ed.  of  Sir  Astlej  Cooper,  Amer.  ed.,  p.  450* 
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rib  lias  always  been  found  to  be  displaced  inwards.  The  lower  rib.'^, 
including  the  false  and  floating,  are  those  which  have  been  most  fre- 
quently displaced. 

It  would  be  difficult,  if  not  impossible,  during  the  life  of  the  patient, 
to  make  a  positive  diagnosis,  since  the  symptoms  resemble  so  closely 
those  which  accompany  a  fracture  of  the  rib  near  its  posterior  ex- 
tremity. The  nature  of  the  accident  producing  the  dislocation,  the 
depression,  mobility,  and  pain,  are  equally  indicative  of  a  fracture; 
while  the  failure  to  detect  crepitus  might  easily  be  explained  by  the 
thickness  of  the  muscular  walls  at  this  point,  or  by  the  riding,  or  by 
other  displacements  of  the  broken  fragments. 

Chelius  speaks  of  a  peculiar  "  rustling/^  perceived  when  the  body  and 
ribs  are  moved  by  the  surgeon  or  by  the  patient  himself,  and  which 
is  different  from  the  sensation  produced  by  emphysema  or  fracture. 

The  treatment  ought  to  be  the  same  which  would  be  adopted  in 
case  the  rib  was  broken,    fieplacement  of  the  dislocated  bone  must  be 
regarded  aa  impossible ;  and  it  only  remains  that  we  insure  quiet  aa 
far  as  possible  in  this  portion  of  the  chest,  and  combat  the  pain  and 
inflammation  by  suitable  remedies.     The  circular  bandage,  however, 
recommended  in  these  cases  by  Sir  Astley  Cooper,  could  only  be 
serviceable  in  dislocations  of  those  ribs  which  have  an  attachment  to 
the  sternum;  the  floating  ribs,  which  have  been  found  dislocated  quite 
as  often  as  either  of  the  others,  could  derive  no  support  from  circular 
pressure^  or  from  any  other  mechanical  contrivance. 

§  2.  Dislocations  of  the  Rirs  prom  thxir  Cartilaqes,  and  of  the  Car- 
tilages FROM  THE  Sternum, 

The  cartilage  of  the  first  rib  has  no  proper  articulation  at  .^''^^^^^ 
extremity,  but  the  remaining  six   upper   ribs,  where  they  join 
Bternum,  are  furnished   with  synovial  capsules.    In   old   age    to 


articylations  generally  disappear,  yet  not  always.  ^      i  i    n.^  t^xx^ 

and  one'of  the  cartilages  of  the  ribs  has  started  and  stands  P^^^'*^*^!^^ 


Charles  Bell  observes;  "A  young  man  playing  the  ^^"^"^-^^^^^^^t. v 
throwing  his  arms  behind  him,  feels  something  give  way  on  the  *?        ^^* 
' has  started  and  stands  prom^i^e^ 


To  reduce  it,  we  make  the  patient  draw  a  full  iosplratioii,  and  ^  ^ 
the  fingers  knead  the  projecting  cartilage  into  its  place.  We  p-PP,  -♦■•  " 
compress  and  bandage,  but  the  luxation  is  with  difficulty  retaioe     v      ^ 

Ravaton,  Manzotti,  and   Monteggia,   have  each,  according  w> 
gaigne,  reported  one  example  of  trauraatic  dislocation ;  in  all  ot 
the  cartilages  were  thrown  forwards  in  advance  of  the  sternuna*      ^^^^ 

When  treating  of  fracture  of  the  sternum  I  have  ^^)^^'-*^..*^^,^^^   \ 
which  has  come  under  my  own  observation  of  dislocaiion  ot 
four  cartilages  at  the  same  time,  <  urt  i  ^  ^^ 

By  pressure  alone  they  have  generally  been  ^ep^*^*^^*'^^^^^  ,a*-*  | 

resuming  its  position   suddenly  and   with  a  sound.     1  *i''     *^^^  ^Xm4 
may.  nevertheless,  be  facilitateti   by  bending  the  trunk  h^^ 
by  directing  the  patient  to  make  a  fall  inspiratron. 

To  maintain  the  reduction  lias   beea  found  ^^ 


fl 
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Astley  directs  that  "a  long  piece  of  wetted  pasteboard  should  be 
placed  in  the  coarse  of  three  of  the  ribs  and  their  cartilages,  the 
injured  rib  being  in  the  centre;  this  dries  ii|x>n  the  chest,  takes  the. 
exact  form  of  the  parts^  prevents  motion,  and  afibrds  the  same  supportl 
as  a  splint  upon  a  fractured  limb.     A  flannel  roller  is  to  be  applied^ 
over  this  splint,  and  a  system  of  depletion  pursued,  to  prevent  inflam* 
mation  of  the  thoracic  viscera/'     Instead  of  the  pasteboard,  we  might 
use  either  felt  or  gutta  perch  a. 

The  patients  spoken  of  by  Ravaton  and  Manzotti  were  both  cured 
in  about  one  month. 

Mr.  Bransby  Cooper  says  that  a  baker^s  boy  applied  for  relief  at 
Guy's  Hospital,  who  was  the  subject  of  displacement  of  the  cartilages 
of  the  fifth  and  sixth  ribs  from  their  junction  with  the  sternum,  pro- 
duced partly  by  the  constant  action  of  the  pectoral  muscles  in  kneading 
breads  but  principally  by  his  defective  constitution.    Mr.  Cooper  slated . 
to  the  boy  the  necessity  of  changing  his  occupation,  and  advised  hioil 
to  go  into  the  country,  but  as  he  was  unable  to  do  so  little  hope  waaj 
entertained  of  bis  recovery.* 


§  3.  Dislocation  of  onb  Cartilaqe  upon  Another. 

The  cartilages  of  the  sixth,  seventh,  and  eighth  ribs  are  furnish edl 
at  their  lower  borders  with  a  true  arthrodial  joint,  by  which  they 
articulate  with  the  corresjmnding  cartilages.    This  arrangement  some- 
times extends  to  the  fifth  and  sixth  ribs. 

A  displacement  of  these  articulations  may  take  place  when  one  , 
falls  upon  his  back,  striking  upon  some  projecting  body,  ao  that  thej 
chest  is  suddenly  thrown  forwards;  in  consequence  of  which  the 
upper  margin  of  the  lower  cartilage  is  depressed  and  entangled  be- 
hind the  lower  margin  of  the  upper.  The  inferior  cartilage  is,  there- 
forCi  the  one  which  is  displaced  rather  than  the  superior,  although 
this  latter  being  made  prominent  by  the  pressure  of  the  other  from 
behind;  seems  alone  to  be  displaced.  Boyer,  Martin,  and  Maigaigne 
have  each  reported  one  example. 

It  is  probable  that  the  contraction  of  the  pectoral  and  abdominal ' 
muscles  has  a  chief  agency  in  the  production  of  these  dislocations,  and 
that  they  are  not  solely  or  directly  due  to  the  shock  of  the  accident. 

The  treatment  consists  in  pressing  firmly  upwards  and  backwards 
against  the  inferior  margin  of  the  upper,  or  overlapping  rib,  so  as  to ^ 
disengage  it  from  the  lower,  when  by  its  own  elasticity  it  will  resume 
its  natural  position.    The  reduction  might  also  be  aided  by  a  full  in- 
spiration. 

1  B.  Cooper'a  ad*  of  BIr  Astley  Cooper,  kc,  op.  olt.|  p.  447* 
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CHAPTER    Y, 

DISLOCATIONS    OF    TOE    CLAVICLE. 

Of  30  dislocations  of  the  clavicle  observed  by  me,  6  belonged  to  the 
liternal  end  and  24  to  the  acromial  Of  those  belonging  to  the  sternal 
end,  4  were  dislocatioog  forwards,  1  was  a  dislocation  upwards,  and  1 
a  dislocation  forwards  and  upwards,  I  have  never  met  with  a  dislo- 
cation backwards*  Of  the  aerornial  dislocations,  the  whole  number 
were  dislocations  upwards^  or  upwards  and  outwards. 


§  L  DiSLOCATiox  Forwards  at  toe  Sternal  End* 

Causes,— Th\s  accident  is  generally  caused  by  a  fall  npon  the  point 
of  the  shoulder,  in  consequence  of  which  the  sternal  end  of  the  cla- 
vicle is  driven  forcibly  inwards  and  forwards.  It  is  probable,  also, 
that  the  blow  which  produces  the  dislocation  is  received  rather  upon 
the  anterior  and  outer  face  than  exactly  upon  the  extremity  of  the 
shoulden  A  sudden  effort  of  the  muscles,  as  in  the  attempt  to 
balance  a  weight  upoo  the  head,  or  to  tlirow  the  shoulders  backwards 
when  under  drill,  has  been  known  also  to  produce  this  dislocation* 
In  one  example  it  was  occasioned  by  placing  the  knee  against  the 
spine  and  drawing  the  shoulders  forcibly  back.  Various  other  acci- 
dents, the  philosophy  of  whose  agency  is  not  so  easily  explained,  are 
said  to  have  produced  the  same  result;  but  it  is  not  improbable  that 
in  many  of  these  Ciises  the  precise  manner  in  which  the  injury  was 
received  has  not  been  correctly  understood  or  reported* 

Mr.  Ferguason  has  once  seen  this  displacement  in  a  newly-born  in- 
fant, which  had  happened  during  birth.  It  could  be  replaced  with 
ease,  but  immediately  slipped  out  again  when  left  to  itself.  '*  Nothing 
kvas  done;  a  new  joint  formed,  and  the  child  aiterwards  possessed  as 
much  power  in  the  one  arm  as  in  the  other/'* 

Sympltnn.^. — The  head  of  the  bone,  unless  the  person  is  exceedingly 
fat,  or  great  swelling  has  supervened,  can  be  distinctly  felt  and  seen 
in  front  of  the  sternum;  the  corresponding  shoulder  falls  a  little  back ; 
the  head  inclining  also  sometimes  to  the  same  side;  the  movements  of 
the  arm  are  embarrassed,  and  accompanied  almost  always  with  an  acute 
pain  at  the  point  of  dislocation.  The  clavicular  portion  of  the  sterno- 
cleido-mastoid  muscle  presents  an  unusually  sharp  and  projecting  out- 
line, and  a  careful  measurement  indicates,  if  the  dislocation  is  com- 
plete, a  sensible  approach  to  the  acromion  process  toward  the  centre 

>  Fergassoa,  Sjatein  of  Fr&otioAl  Surgerj,  Amer*  ed.,  1853|  p.  203. 
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Fig.  219. 


DblocAliou  of  the  iter hkI  «ii4  forwmrdi. 


of  the  sternuni.  If  now  the  surgeon  places  his  knee  against  the  spine 
and  draws  the  shoalders  back,  the  projection  of  the  clavicle  ia  froc 
diminishes  or  disappears;  if  he  carries  the  shoulder  up,  it  descends;^ 

and  if  he  depresses  the  shoulder,  it 
ascends. 

The  simplicity  and  uniformity  of 
the  symptoms  which  usually  charac- 
terize this  accident  will  generally  pre- 
vent the  possibility  of  a  mistake;  but 
Pinel  mentions  the  case  of  a  man  who 
having  presented  himself  at  one  of  the 
hospitals  of  Paris,  suffering  under  this 
dislocation^  the  surgeon  in  chief 
thought  it  a  tumor  of  the  bone,  and 
advised  the  application  of  a  plaster; 
and,  on  the  other  hand,  a  patient  pre- 
sented himself  to  Velpeau,  who  had 
been  treated  for  a  dislocation,  when 
the  bone  was  only  expanded  by  di 
ease. 

I  have  myself  also  seen  a  fracture  so  near  the  sternal  end  of  the 
bone  as  not  to  be  easily  distinguished  from  a  dislocatioa. 

Pathology.— In  complete  anterior  luxation  of  the  claviclei  the  cap* 
sular  ligament  sutTers  a  complete  disruption,  and  also  the  anterior' 
with  the  posterior  ster no-clavicular  ligaments.     The  rhomboid  andl 
interarticular  ligaments  suffer  more  or  less  according  to  the  extent  of 
the  displacement.     The  interarticular  cartilage  may  retain  its  attach* 
ment  to  the  sternum,  or  it  may  be  carried  forwards  with  the  clavicle 

The  head  of  the  bone  lies  immediately  underneath  the  skin  and  in' 
front  of  the  sternum;  and  generally  it  is  found  to  have  descended  a 
little  upon  its  anterior  surface.     Rieherand  saw  a  case  in  which  the 
sternal  extremity  of  the  bone  was  placed  three  inches  below  the  tof 
of  the  sternum. 

Wherever  the  bone  lies  it  carries  with  it  the  clavicular  fasciculus 
of  the  sterno-cleido  mastoid  muscle. 

Ti^eatmenL—T^ ot  one  of  the  six  forward  dislocations  of  the  clavicle 
seen  by  rae  has  been  completely  reduced,  or  if  reduced  they  have  nc 
been  retained  in  place.  In  the  following  example  the  reduction,  al- 
though faithfully  attempted,  was  never  accomplished, 

Mr.  H.,  of  Buffalo,  ast,  45,  was  thrown  by  a  horse,  suffering  at  the 
same  moment  a  fracture  of  the  leg  and  a  forward  dislocation  of  the 
"  left  clavicle  at  its  sternal  end. 

Prof.  James  P»  White,  with  whom  I  was  in  consultation,  made 
several  attempts  to  reduce  the  dislocation  by  placing  the  knee  against 
the  spine  and  pulling  the  shoulders  forcibly  back,  and  the  sameeflforts 
were  repeated  by  myself,  hut  without  accomplishing  the  reductioi] 
We  also  endeavored  to  reduce  it  by  pressing  directly  upon  the  pr 
jecting  bone  and  by  placing  a  pad  ia  the  axilla,  using  the  arm  as  a 
lever  as  recommended  by  Desault,  and  with  no  better  result 

This  patient  was  tolerably  muscular,  but  while  we  were  manipa- 
lating  he  was  very  much  enfeebled  by  the  shock  of  the  accident. 
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FiocUng  that  it  was  impossible  to  reduce  tlie  dislocation  by  any 
moderate  amount  of  force,  and  believing  that  if  we  were  to  succeed] 
we  could  not  retain  the  bone  in  place,  and  the  more  espedally  because 
big  left  side  was  so  much  bruiaed  that  he  could  not  bear  an  axillary 
pad  or  bandages  of  aoy  kind,  we  desisted  from  any  further  attempts. 

Two  years  later  I  examined  the  shoulder  and  found  the  clavicle 
Btill  unreduced,  and  its  pckaition  unchanged.     When  he  carries  the] 
shoulder  forwards  or  backwards,  there  is  a  corresponding  motion  at 
the  sternal  end  of  the  clavicle.     The  arm  is  not  quite  as  strong  as  the 
other,  and  its  freedom  of  motion  is  slightly  impaired, 

I  have  also  in  my  museum  the  cast  of  a  case  of  complete  forward 
dislocation  at  this  point;  which  accident  occurred  in  a  lad  twelve 

J  rears  old,  who  had  fallen  into  a  cellar  on  the  20th  of  Aug,  1856.  The 
ate  Dr.  Lewis  and  Dr.  Dayton,  both  excellent  surgeons,  had  examined 
the  arm,  and  dressings  had  been  applied  with  a  view  to  maintain  the 
reduction ;  but  on  the  fifth  day  after  the  accident  I  found  the  bone 
displaced;  nor  do  I  think  reduction  was  ever  afterwards  maintained. 

A  lad  was  brought  into  the  Baftalo  Hospital  of  the  Sisters  of 
Charity,  with  a  dislocation  of  the  same  character,  on  the  25tb  of  Sept., 
1858,  who  had  been  run  over  by  a  wagon  on  the  same  day.  Dr,  E, 
P.  Smith,  one  of  the  surgeons  of  the  hospital,  attempted  faithfully  to 
reduce  it,  but  was  unable  to  do  so.  Five  days  after,  I  found  the  bone 
out  and  quite  movable.  All  apparatus  having  been  removed,  we  laid 
him  upon  his  back  in  bed,  and  kept  him  in  this  position  three  weeks. 
lie  was  then  dismissed  with  no  change  in  the  appearance  of  the  bone, 
but  he  could  move  the  arm  as  well  as  before  the  accident. 

Other  surgeons  have  not  met  with^  or  at  least  they  have  not  men- 
tioned any  cases  in  which  the  reduction  of  this  dislocation  was  attended 
with  difficulty,  nor  am  I  prepared  to  explain  the  difficulty  which  was 
experienced  m  my  own  (Mr.  H,),  and  in  Dr.  E.  P.  Smith's  case.  Pro- 
bably they  ought  to  be  regarded  as  exceptions  to  the  general  rule. 
But  most  surgeons  have  testified  to  the  difficulty  of  retaining  it  in 
place  when  reduction  has  been  fairly  accomplished.  Chelius  say  a 
**  there  commonly  remains  more  or  less  deformity,"  and  Malgaigne 
says  that  "  it  is  difficult  and  rare  to  cure  it  without  detbrmity." 

Nevertheless,  Desault  (or»  rather,  his  pupil  Bichat,  who  Iras  published 
his  lectures),  who  always  speaks  very  confidently  of  his  ability  to  retain 
either  broken  or  dislocated  bones  in  their  places,  says  that  he  "  almost 
always  obtained  complete  success'^  with  his  apparatus.  It  is  remark- 
able, however,  that  of  the  three  examples  furnished  by  Bichat  to  con- 
firm this  statement,  all  of  which  were  treated  by  Desault  himself,  one 
recovered  after  a  long  time  with  a  **  very  perceptible  protuberance  in 
front  of  the  sternum,'-  one  with  a  "very  slight  protuberance,^*  and  in 
the  other  the  '* swelling  was  almost  gone"  on  the  twentieth  day,  and 
we  are  left  in  doubt  as  to  whether  the  reduction  was  any  more  com. 
plete  than  in  either  of  the  other  cases.*  Richerand  and  Guersant  suc- 
ceeded no  better  with  Desault's  dressings/ 

»  Desault  mi  Fracturen  ami  Dislocations,  by  Xar.  BiohAt,  Philftda.  ed.,  1805,  p.  53. 
"  Malg&igue,  op.  cit.,  taui.  iL  p.  417. 
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Other  surgeons  have  made  similar  claims  for  their  owb  forms  o| 
apparatus,  but  experience  still  continues  to  show  that  a  complete 

tention  of  the  dislocated  bone  : 
Fig.  220,  seldom  to  be  expected. 

Sir   Astley    Cooper    recom- 
mends  an  apparatus,  the  coa* 
struction    and    application    of 
which  are  illustrated  by  the  ac- 
companying sketch,  the  object  of 
which  is  to  draw  the  shouldertJ 
back,  and  at  the  same  time,  h/| 
the  aid  of  two  pads  or  cushiung 
in    the    axillse,    to    carry    th€ 
shoulders  outwards.    The  dr 
ing  is  then  completed  by  placing 
the  arm  in  a  sling.     He  advis 
however,    that    in    some    wayl 
direct  pressure  should  be  made' 
upon  the  projecting    point  of 
bone. 

Velpeau  objects  to  any  plan 
which  will  draw  the  shoulders 
back ;  but,  on  the  contrary,  be 
thinks  that  the  shoulders  should 
be  kept  slightly  forwards  so  as 
to  diminish  the  tendency  of  the 
sternal  end  of  the  clavicle  to  escape  in  this  direction. 

Dr.  Folt«,  of  Boston,  affirms  that  he  has  been  able  in  one  instance 
to  maintain  complete  redaction  with  Bartlett*s  apparatus  for  broken 
clavicles.^ 

Until  further  observations  have  determined  the  relative  value  ol 
these  and  of  many  other  processes,  it  will  be  well  to  adopt  no  fixed 
rule  of  action;  but,  having  reduced  the  bone  by  either  placing  the 
knee  upon  the  spine  and  drawing  the  shoulders  back,  or  by  making 
use  of  the  humerus  as  a  lever,  we  recommend  that  the  surgeon  shall 
seek  to  maintain  it  in  place  by  such  means  as  the  experiment  shall 
prove  are  most  successful  Among  these  means,  direct  pressure  upon 
the  sternal  end  of  the  claviclep  the  sling,  and  perfect  quietude  of  the 
muscles  of  the  arm  through  the  aid  of  bandages,  are  no  doubt  of  the 
greatest  importance,  and  can  seldom  be  omitted.  If  then  we  find  that 
a  position  of  the  shoulders  mora  or  less  forwards  or  backwards  best 
maintains  the  apposition,  this  position,  whatever  it  is,  ought  to  be 
continued. 

In  order  to  be  successful,  sufficient  time  must  elapse  for  the  torn, 
ligaments  to  become  firmly  reunited,  during  which  the  reduction  m 
be  constant;  since  every  time  the  bone  escapes,  the  whole  work 
repair  has  to  be  recommenced  as  from  the  beginning.  To  this  end  at 
least  four  or  six  weeks  are  necessary,  and  sometimes  the  period  must 


Sir  A«Uey  Catip^r'!  ftpp«ratn«  Tor  dlaloonted  cUrlclo. 


Foils,  BoitoD  Mtfd.  and  Sarg.  Jaarn.,  vol,  liii.  p.  260, 
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be  lengthened  far  beyond  these  limits;  so  that  it  may  often  become  a 
grave  point  of  inquiry  whether  the  long  confinement  of  the  limb  will 
not  entail  more  serious  consequences  than  have  ever  been  known  to 
arise  from  leaving  the  bone  displaced,  which  in  no  case  yet  reported 
has  more  than  slightly  impaired  the  functions  of  the  arm. 


■ 


§  2.  Dislocation  of  the  Sternal  End  op  the  Clavicle  Upwards. 

Malgaigne  has  collected  four  nndoobted  examples  of  this  dislocation, 
and  I  liave  been  unable  to  find  a  report  of  any  other  except  the  very 
extraordinary  case  described  by  Dr.  Eochester,  at  the  September 
meeting  of  the  Buffalo  Medical  Association,  and  which  case,  through 
the  courtesy  of  Dr.  Rochester,  I  was  permitted  to  see  several  times,* 

Jerry  McAulifte,  set  44,  on  the  28th  of  August,  1858,  while  seated 
upon  a  load  of  wood,  was  caught  under  the  bar  of  a  gateway  and 
violently  crushed,  the  right  shoulder  being  forced  downwards  and  a 
little  backwards.  Dr.  Hochester  saw  him  very  soon  after  the  accident. 
On  examination,  it  was  found  that  the  sternal  extremity  of  the  right 
clavicle  was  thrown  upwards  so  far  as  to  rest  upon  the  front  of  the 
thyroid  cartilage,  occasioning  considerable  pain»  diflculty  of  respira- 
tion, and  loss  of  speech.  Beduction  was  easily  eftected,  and  a  retentive 
apparatus  was  immediately  applied,  consisting  of  a  gutta-percha  splint, 
moulded  to  the  clavicle  and  ribs,  and  retained  in  place  with  adhesive 
plaster.  Suitable  bandages,  a  sling,  &c.,  were  also  employed  to  main^ 
tain  complete  rest. 

Notwithstanding  all  the  care  employed,  the  bone  again  became 
displaced,  and  when,  near  four  months  after  the  accident,  this  man 
came  before  the  class  of  medical  students  at  the  Hospital  of  the  Sisters 
of  Charity,  we  found  the  sternal  end  of  the  clavicle  carried  upwards 
half  an  inch,  and  across  toward  the  opposite  side  also  about  half  an 
inch,  and  projecting  somewhat  in  front.  It  was  fixed  in  this  position 
by  ligaments  which  allowed  it  to  move  much  more  freely  than  natural, 
but  which  would  not  permit  any  great  displacement.  The  correspond- 
ing shoulder  was  slightly  depressed.  McAuIiffe  said  that  he  felt  no 
inconvenience  or  abatement  of  strength  in  the  arm  except  when  he 
attempted  Uj  lift  weights  above  his  head. 

The  accident  seems  to  have  been  produced  in  all  the  cases,  so  far 
as  can  be  ascertained,  by  a  force  operating  upon  the  end  and  top  of 
the  shoulder;  in  consequence  of  which  the  head  of  the  clavicle  is 
pushed  and  at  the  same  time  lifted,  as  it  were,  from  its  socket,  tearing 
not  only  its  capsule  with  the  ligaments  which  immediately  invest  the 
capsule,  but  also  in  some  instances  the  costo-clavicular  ligament  with 
acme  fibres  of  the  subclavian  muscle.  The  sternal  end  of  the  clavicle 
is  found  riding  upon  the  top  of  the  sternum,  its  head  being  placed 
between  the  sternal  fasciculus  of  the  sterno-cleido-mastoid  muscle 
on  the  one  hand,  and  the  sterno-hyoid  muscle  on  the  other.  In 
ooe  of  the  cases  seen  by  Malgaigne  the  head  had  traversed  in  this 
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direction  completely  tbe  intra-clavicular  space,  and  lay  behind  the 
Bteroal  portion  of  the  opposite  ateroo-cleido  mastoid  muscle. 

The  symptoms  are,  a  depression  of  the  shoulder,  with  an  elevation 
of  the  sternal  end  of  the  clavicle  so  as  to  increase  sensibly  the  space 
between  it  and  the  first  rib.  The  clavicle  also  encroaches  more  or 
less  upon  the  supra-sternal  fossa,  occasioning  a  corresponding  dimi- 
nution  of  the  space  between  the  end  of  the  shoulder  ana  the  centre  of 
the  sternum.  The  stenial  portion  of  one  or  both  of  the  sterno-cleido- ' 
mastoid  muscles  may  also  be  seen  raised  and  rendered  tense  by  the 
pressure  of  the  head  of  the  bone  from  behind. 

Reduction  has  been  found  easy,  but  Malgaigne  thinks  a  perfe 
retention  impossible,  at  least  it  does  not  seem  to  have  been  aooom-^ 
plished  in  any  of  the  cases  reported,  although  in  most  or  all  of  them'j 
the  remaining  deformity  was  only  slight.  In  no  case  did  this  triflinfl 
displacement  seriously  impair  the  functions  of  the  arm. 

The  same  apparatus  to  which  we  shall  give  the  preference  in  casea^ 
of  dislocation  upwards  of  the  acromial  end  of  the  clavicle,  at  least  with 
only  such  slight  modifications  as  the  peculiarities  of  the  case  will , 
naturally  suggest,  will  be  suitable  for  this  accident*     The  shoulder 
must  be  lifted  by  a  sling,  while  the  sternal  end  of  the  clavicle  is' 
pressed  downwards  by  a  pad  and  bandages]  and  all  the  muscles  of  the 
arm  and  chest,  so  far  as  is  consistent  with  respiration  and  comfort, 
must  be  maintained  in  a  state  of  perfect  rest  until  the  ligamentd  bava 
become  reunited,  ^^" 


§  3.  Dislocations  of  the  Sternal  End  of  thr  Clavicle  Backwj 

The  first  case   upon   record  of  this  kind  of  accident^  caused  hj 
violence,  was  published  by  Pellieux  in  ISS-i,  in  the  Revue  Mfdtcah; 
until  which  time  Its  existence  had  been  generally  denied.     In  th€ 
London  and  Edinburgh  Journal  of  Medical  Science  for  October,  1841,^ 
several  cases  are  mentioned. 

Two  forms  of  the  accident  have  been  described,  one  in  which  the 
head  of  the  clavicle  is  driven  backwards  and  a  little  downwards;  and 
another  in  which  it  is  displaced  directly  backwards,  or  backwardsand 
a  little  upwards.  In  both  of  these  classes,  the  end  of  the  bone  falls 
inwards  toward  the  opposite  clavicle,  and  occupies  a  space  in  the 
cellular  tissue  back  of  the  sterno-hyoid  and  sterno- thyroid  muscle^j 
and  in  front  of  the  oesophagus;  the  trachea,  if  reached  at  all,  being 
probably  thrust  to  the  opposite  side. 

The  examples  in  which  it  has  been  found  below  the  top  of  the 
Bternura  are  raocb  the  most  numerous;  indeed,  it  is  probable  that  thei 
other  form  is  only  a  secondary  displacement,  occasioned  by  the  action  ' 
of  the  fibres  of  the  sterno^cleido-mastoid  muscle. 

Causes, — Of  the  eleven  examples  mentioned  by  Malgaigne,  ^  four  J 
were  occasioned  by  direct  blows^  and  most  of  the  remainder  by  crush- 
ing accidents,  as  by  powerful  lateral  compression  of  the  shoulders. 

One  of  the  cases  produced  by  a  direct  blow  was  accompanied  withl 
an  external  wound^  and  ia  the  only  instance  of  a  compound  dislocation 
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of  this  kind  upon  record.  The  mim  was  admitted  into  St.  Thomases 
Hospital  in  Sept  1835,  and,  according  to  his  own  account,  the  sharp 
end  of  a  pickaxe  had  been  driven  through  the  flesh  against  the  bone. 
The  sternal  end  of  the  clavicle  was  found  to  be  displaced  backward, 
and  with  the  finger  thrust  into  the  wound  on  tlie  front  of  the  chest,  it 
could  be  distinctly  felt  resting  upon  the  side  and  front  of  the  trachea, 
where  it  interfered  somewhat  with  respiration  and  deglutition.  He 
had  a  great  desire  to  cough,  with  a  sen&ation  of  pressure  on  his  wind- 
pipe, which  was  greatly  increased  when  his  head  was  thrown  back. 
There  was  also  a  slight  emphysema  in  the  region  below  the  collar-bone 
and  over  the  top  of  the  sternum^  The  shoulder  having  been  brought 
back  with  straps  attached  to  a  back-board,  the  bone  readily  resumed 
its  place.  The  elbow  was  then  brought  forwards  and  bound  to  the 
side,  and  the  wound  being  closed  with  adhesive  plaster,  he  was  put  to 
bed  with  the  shoulders  much  raised.  No  unfavorable  symptoms  fol- 
lowed, and  in  three  weeks  he  left  his  bed.  Three  weeks  later  he  left 
the  hospital  with  the  sternal  end  of  the  bone  still  falling  a  little  back- 
wards, and  rather  more  movable  than  natural* 

The  following  example,  related  by  Morel-Lavallce,  will  illustrate 
that  class  in  which  the  dislocation  results  from  an  indirect  blow,  or 
from  a  crushing  accident* 

Lemoine,  seventeen  years  old,  had  his  right  shoulder  violently 
pressed  against  a  wall  by  a  carriage.  Ue  experienced  at  the  moment 
some  pain  at  the  bottom  of  his  neck,  and  a  great  sensation  of  suffocation, 
which  lasted  for  more  than  a  quarter  of  an  hour.  The  dyspnoea  gradu- 
ally subsided,  but  the  raotion  of  the  right  arm  not  returning,  he,  on 
the  eighth  day  after  the  accident,  entered  La  Charitd  On  examination, 
the  two  shoulders  were  found  to  be  on  the  same  level,  but  the  right 
one  was  nearer  the  median  line,  Tlie  internal  extremity  of  the  clavicle 
was  half  concealed  behind  the  sternum.  On  depre.*ising  the  shoulder, 
the  inner  end  of  the  clavicle  arose  and  disengaged  jtself  from  behind 
the  sternum;  but  reduction  was  effected  by  elevating  the  shoulder, 
while  at  the  same  time  it  was  carried  outwards  and  backwards,  De- 
eault^s  bandage  was  then  applied,  but  as  it  became  loosened,  Velpeau's 
was  substituted,  which  kept  the  bone  completely  in  position  until  the 
eighteenth  day,  when  the  patient  was  lost  sight  of.* 

Symptotm,— The  most  constant  symptoms  are,  the  absence  of  the 
head  of  the  bone  from  its  socket,  and  its  complete  or  partial  disap- 
pearance behind  the  sternum,  an  approach  of  the  corresponding  shoul- 
der to  the  median  line,  an  inclination  of  the  head  to  the  opposite  side, 
elevation  of  the  shoulder,  pain  at  the  bottom  of  the  neck,  impairment 
of  the  motions  of  the  arm,  sometimes  difficulty  in  respiration  and  in 
deglutition,  partial  arrest  in  the  circulation  of  the  arm  from  pressure 
upon  the  subclavian  artery,  and  a  slight  projection  of  the  acromial  end 
of  the  clavicle,  noticed  twice  by  Morel-La valMe. 

It  has  not  generally  been  found  difficult  to  reduce  this  dislocation, 
Bor,  when  reduced,  is  it  so  liable  to  again  become  displaced  as  are  the 
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dislocations  forwards;  yet  in  only  a  few  instances  has  the  restoradoii 
been  so  complete  as  not  to  leave  some  deformity. 

In  order  to  the  reduction,  the  shoulder  must  be  carried  generally 
upwards,  outwards,  and  backwards,  and  it  may  then  be  best  main- 
tained in  position  by  laying  the  patient  on  his  back  upon  an  elevated 
cushion^  as  practised  by  Tyrrell  in  the  case  related  by  South,  To  thi^ 
may  be  added  such  other  measures,  differing  but  little  from  thoise  em- 
ployed  in  other  dislocations  of  the  clavicle,  as  are  necessary  to  insure 
complete  rest  to  the  muscles.  Of  course,  no  pads  or  bands  across  the  i 
clavicle  can  be  of  any  service  in  this  case. 

As  in  the  other  cases  of  dislocation  at  this  point,  the  patients  have 
generally  recovered  nearly  the  foil  use  of  their  arms,  even  in  one  or 
two  instances  in  which  the  reduction  has  never  been  accomplished. 


§  4.  Dislocation  of  the  Acromial  End  or  the  Clavicle  Upwards. 

Of  all  the  dislocations  of  the  clavicle,  this  form  is  most  frequent, 
I  have  met  with  it  either  as  a  partial  or  complete  luxation  twenty-four 
times.  The  youngest  subject  was  seven  years  of  age,  and  the  oldest 
sixty-three.     AH  but  one  were  males. 

Causes, — It  is  produced  generally  by  a  fall  upon  the  extremity  of 
the  shoulder*  Twice  the  blow  has  been  received  rather  upon  the 
back  than  upon  the  extremity,  and  once  it  was  occasioned  by  the  fall 
of  a  board  directly  upon  the  top  of  the  shoulder,  and  once  by  a  boil 
thrust  directly  up  from  under  the  clavicle. 

Si/mp(ovis. — When  the  dislocation  is  complete,  the  clavicle  not  only 
is  lilted  from  its  articular  facet  to  the  extent  of  the  breadth  of  the 
bone,  but  it  is  pushed  more  or  less  outwards  over  the  top  of  the  aero* 
mion  process;  generally  less  than  half  an  inch,  but  I  have  once  seen  it 
riding  the  process  to  the  extent  of  three-quarters  of  an  inch.  In  this 
last  example,  the  case  of  James  Moran,  a  strong,  healthy  laboring  man, 
the  clavicle  was  easily  reduced,  and  it  alwaj^s  went  into  place  with  a 
sensible  click;  but  although  every  possible  care  was  taken  to  retain 
it  in  place  by  bandages,  compresses,  an  axillary  pad,  and  a  sling,  yet 
it  was  not  accomplished,  and  on  the  third  day  he  removed  all  the 
dressings,  and  refused  to  have  them  reapplied. 

I  have  usually  found  the  shoulder  slightly  depressed;  and  in  one 
instance  where  it  is  probable  the  deltoid  muscle  had  suffered  some  in- 
jury, the  elbow  hung  away  from  the  body,  and  any  attempts  to  lay  it 
against  the  side  produced  an  acute  pain  in  the  shoulder.*  It  has  been 
noticed  also,  in  most  cases,  that  the  clavicular  portion  of  the  trapezius 
muscle  appeared  lifted  and  tense,  especially  when  the  neck  was 
straight. 

Inability  to  raise  the  arm  to  a  right  angle  with  the  body  is  a  general 
but  not  constant  symptom.  In  two  instances,  w^here  the  displacement 
was  only  moderate,  the  patients  were  at  first  and  for  some  lime  after- 
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wards  unable  to  lift  the  arm  in  any  degree  from  the  side.  In  one 
example,  a  lady  sixty  years  of  age  had  fallen  upon  her  shoulder  aud 
produced  a  dislocatioo  upwards,  but  she  had  not  consulted  a  surgeon 
until  she  called  upon  oie.  ^ve  months  after 
the  accident.  The  clavicle  was  then  raised 
from  its  socket  about  half  an  inch,  but  it 
could  be  easily  pressed  back  to  its  place, 
the  reduction  being  attended  with  a  grat- 
ing sensation,  a  circumstance  which  I 
have  not  noticed  in  any  other  instance. 
She  was  not  even  then  able  to  raise  her 
arm  to  her  head,  nor  had  she  been  able  to 
do  so  since  the  accident  occurred. 

In  all  the  motions  of  the  arm  and  shoul- 
der^ the  clavicle  is  seen  to  move  more 
freely  than  natural  immediately  under  the 
skin,  and  these  motions  are  usually  at- 
tended with  some  pain  at  the  point  of  dis- 
location. 

This  accident  has  been  sometimes  mis- 
taken for  a  dislocation  of  the  humerus, 
but  unless  the  shoulder  is  already  greatly 
swollen,  the  error  is  not  likely  to  happen. 
If  the  point  of  the  acromion  process  can 
be  made  out,  it  wdll  be  easy  to  determine,  by  sliding  the  finger  along 
its  spine,  whether  the  clavicle  is  displaced  or  not,  and  by  these  means 
to  settle  the  question  of  its  complicity  in  the  accident  The  question 
as  to  whether  the  shoulder  is  dislocated  or  not  may  be  more  difficult 
of  solution,  as  we  shall  hereafter  have  occasion  again  to  observe. 

PathMofjy. — Generally  there  exists  simply  a  rupture  of  the  liga- 
ments immediately  investing  the  joint,  so  that  the  clavicle  rises  from 
its  socket  only  about  half  an  inch,  more  or  less,  according  to  its  dia- 
meter, and  is  carried  outwards  just  sufficiently  far  to  allow  it  to  rest 
upon  the  upper  margin  of  the  acromial  articulation.  In  at  least  nine- 
teen of  the  cases  seen  by  me  this  has  been  the  position  of  the  acro- 
mial end  of  the  clavicle,  and  for  its  complete  reduction  nothing  more' 
has  been  required  than  to  press  with  moderate  force  upon  the  upper 
and  outer  end  of  the  bone. 

In  three  cases  I  have  found  the  bone  not  only  thus  lifted  in  its 
socket,  but  also  driven  over  upon  the  acromion  process  from  half  to 
three-quarters  of  an  inch ;  and  in  one  instance,  that  of  a  gentleman, 
Mr.  B.,  who  was  injured  in  a  railroad  accident,  the  acromial  end  of 
the  clavicle  was  displaced  outwards  half  an  inch  and  backwards  three- 
quarters  of  an  inch,  while  the  sternal  end  also  was  considerably  lifted 
in  its  socket  and  slightly  sent  inwards.  The  shoulder  fell  forwards 
and  the  coracoid  process  was  one  inch  nearer  the  sternum  than  the 
same  process  upon  the  opposite  side.  In  such  cases  more  or  less  of 
the  ilbres  of  the  coraco-clavicular  ligament  must  have  suffered  a  flis- 
ruption ;  indeed,  without  a  rupture  of  its  external  fasciculus,  which 
35 
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anatomists  have  called  tlie  trapezoid  ligament,  sach  a  dislocation  can* 
Bot  take  place. 

Prognosis. — It  is  impossible  for  me  to  say  what  has  been  the  pre- 
cise result  in  all  the  cases  which  I  have  seen,  but  my  notes  furnish 
only  one  case  of  perfect  retention  after  a  complete  dislocation  at  thia 
point.  David  Thomas,  aged  about  twenty-five  years,  fell  sideways 
upon  the  ground,  striking  upon  the  extremity,  and,  as  he  thinks,  a 
little  upon  the  top  of  the  shoulder.  I  found  the  clavicle  dislocated 
upwards  and  outwards,  so  that  it  overlapped  the  acromion  process 
half  an  inch.  It  was  easily  replaced,  and  having  applied  my  own 
apparatus  for  broken  collar-bones,  with  the  addition  of  a  band  across 
the  shoulder  and  under  the  elbow  to  keep  the  clavicle  down,  I  found 
that  I  had  succeeded  in  retaining  the  bone  in  place.  This  dressing 
was  continued  until  the  forty-second  day,  when,  on  being  removed, 
the  clavicle  was  seen  to  be  closely  confined  upon  its  articulation ;  and 
after  a  lapse  of  two  years  it  still  retains  its  position  so  completely  that 
no  diSerence  can  be  detected  between  the  opposite  articulations. 

In  the  case  of  Moran.  already  mentioned,  whose  clavicle  overlapped 
the  acromion  process  three-quarters  of  an  inch,  and  who  threw  oft*  the 
dressings  at  the  end  of  three  days,  the  same  degree  of  displacement 
existed  at  the  end  of  two  years ;  the  scapular  end  of  the  clavicle 
moving  freely  in  every  direction  under  the  skin  according  as  the  arm 
was  moved.  In  lifting,  he  says,  the  strength  of  his  arm  is  undimin- 
ished until  he  raises  the  weight  nearly  to  a  level  with  his  shoulders, 
and  from  this  point  upwards  he  can  litl  but  little.  For  a  laboring 
man  it  amounts  to  a  serious  maiming.  I  have  seen  the  same  loss  of 
power  in  the  arm  to  raise  bodies  above  the  head  in  at  least  two  or 
three  of  the  examples  of  less  complete  luxation,  continuing  after  the 
lapse  of  several  years;  but  in  the  majority  of  cases,  although  the 
bone  does  not  remain  reduced,  the  patients  have  recovered  eventually 
the  complete  use  of  the  arm  in  whatever  position  it  may  be  placed. 

The  case  to  which  I  have  already  referred  as  having  been  caused  by 
a  bolt  thrust  upwards  under  the  clavicle,  will  furnish  the  best  illustra- 
tion of  this  general  principle.  James  O'Brien,  1st  U»  S.  Artillery, 
was  injured  in  September,  1862,  by  being  run  over  by  a  horse-car* 
A  bolt,  three-quarters  of  an  inch  in  diameter,  was  driven  through 
the  skin  on  the  anterior  margin  of  the  left  axilla,  breaking  the  first 
rilx  severing  the  coraco^clavicular  ligaments,  and  forcing  the  clavicle 
upwards  from  its  socket.  No  attempt  at  reduction  was  ever  made. 
When  seen  by  me  one  year  after  the  accident,  the  outer  end  of  the 
clavicle  was  lifted  directly  up  two  inches  from  the  acromion  process, 
to  which  it  was  united  only  by  a  long  and  slender  ligament.  He  was 
not  conscious  of  any  loss  of  power  or  limitation  of  motion  in  the 
injured  arm.  At  my  request,  my  son,  then  in  the  U.  S.  service,  insti- 
tuted a  series  of  exjDcriments  to  test  the  relative  strength  of  the  two 
arms,  and  with  the  following  result:  First  with  the  right  arm,  and 
then  with  the  left^  he  lifted  from  the  ground  fifty-six  pounds  and  three 
ounces,  and  sustained  this  weight  abt>ve  his  head  SO  seconds,  with  his 
arms  fully  extended.     With  his  right  arm  extended  at  full  length,  at 
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riglit  angles  with  his  body,  he  Bustained  twenty-five  pounds  for  fifteeiij 
seconds.    With  the  left  arm  he  sustained  the  same  weighti  in  the  sami 
position,  seventeen  seconds.* 

Treatment, — When  the  hone  simply  rises  upon  its  socket,  the  re- 
duction is  always  easily  accomplished  by  pressing  firmly  upon  its 
extremity  with  the  fingers ;  but  if,  at  the  same  time,  it  has  been  car- 
ried outwards,  or  outwards  and  backwards,  the  reduction  is  only 
accomplished  by  pulling  the  shoulders  backwards,  or  by  placing  a 
pad  in  the  axilla,  using  the  arm  as  a  lever,  or  by  lifting  the  arm  by 
the  elbow  and  at  the  same  time  pressing  the  clavicle  down;  and  it 
will  sometimes  require  the  application  of  all  or  several  of  these  pro- 
cedures at  the  same  moment.  In  some  cases  the  complete  reduction 
has  only  been  eflected  when  the  patieot  has  been  brought  under  the 
influence  of  an  anaaathetic. 

As  to  the  maintenance  of  the  bone  in  its  socket  for  a  length  of  time 
sufBcient  to  insure  a  firm  union  of  the  broken  tissues,  this  will  be 
found  always  more  difficult,  and,  in  a  great  majority  of  cases,  abso- 
lutely impossible.  Nearly  all  surgeons  who  have  written  upon  this 
subject  have  made  the  same  observation ;  and  if  occasionally  a  new 
apparatus  in  the  hands  of  a  clever  surgeon  has  seemed  to  promise 
better  results,  the  same  apparatus  in  the  hands  of  other  equally  clever 
surgeons^  and  under  circumstances  equally  favorable,  has  been  found 
almost  constantly  to  fail ;  and  we  have  been  compelled  again  to  exer- 
cise anew  our  ingenuity,  and  to  seek  for  new  resources,  or  to  abandon 
the  effort  in  despair. 

Only  very  lately  a  surgeon,  Dr.  Folts,  of  Boston,  believed  that  he 
had  found  in  Bartlett's  apparatus  for  broken  clavicles  modified  by  the 
application  of  a  shoulder-strap,  the  infallible  remedy  for  this  one  of 
the  many  sad  defects  in  our  art.  The  most  important  part  of  this 
dressing,  according  to  Dr.  FolLs,  is  the  compress  placea  upon  the 
upper  and  outer  end  of  the  clavicle,  and  the  bandage  or  strap  passed 
over  the  compress  and  under  the  point  of  the  elbow  to  maintain  it  in 
position.' 

Dr.  Folts  is  no  doubt  correct  in  regarding  this  strap  as  an  import- 
ant if  not  the  essential  part  of  the  apparatus ;  and  it  is  surprising 
that  by  Sir  Astley  Cooper,  as  well  as  by  many  other  experienced  sur- 
geons, its  value  should  have  been  overlooked.  The  chief  obstacle  to 
the  retention  of  the  bone  in  place  is  the  powerful  action  of  the  tra- 
pezius, which  constantly  tends  to  elevate  the  outer  end  of  the  bone. 
In  some  measure  this  may  be  resisted  by  elevating  very  forcibly 
the  shoulder,  or  by  inclining  the  head,  but  both  of  these  positions  are 
extremely  fatiguing,  and  will  not  be  long  endured.  The  bandage  or 
Btrap^  adjusted  in  the  manner  which  Dr.  Folts  has  recommended,  is  the 
only  means  of  counteracting  the  action  of  the  trapezius,  upon  which 
any  substantial  reliance  can  be  placed ;  but  the  pnnciple  has  long  been 
understood  and  practised  upon.  Bradsor^s  tourniquet,  or  Petit's,  secured 
by  astrap  brought  under  the  point  of  the  elbow,  Boyer^adouble  shoulder- 
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straps  and  Desault*s  third  bandage,  all  aimed  at  the  accomplishmenl 
of  the  same  purpose ;  yet  Boyer  and  Desault  found  all  these  coa-| 
trivances  fail  in  a  majority  of  cases.  Mayor  employed  a  dre^inj 
constructed  with  a  strap  to  buckle  over  the  dislocated  clavicle^  but 

N^laton  has  seen  this  apparatu 
^»g'  222.  ffiil^  alsoi  when  applied  in  hii 

own  wards. 

The  experience  of  Dr.  Foltsj 
at  the  time  of  his  report  did  nc 
extend  beyond  three  cases,  and 
the  apparatus   had   been  oom^ 
pletely  successful  in  only  two  ( 
the  three.    Our  own  experience 
is  sufficient  to  show  that  it  will  ] 
be  found  occasionally,  but  byj 
no  means  constantly,  successfu" 
We  have  already  mentioned  onol 
case  in  which  we  succeeded  per- j 
fectly  by  this  mode,  but  in  seve 
ral  others  which  seemed  equallj 
favorable  we  have  met  with  par-J 
tial  or  complete  failures. 

The  practical  difficulties  ar 
the  sensibility  and  consequeoC 
inability  sometimes  of  the  poinSJ 
of  the  elbow  to  bear  the  requisitol 
pressure,  and  the  even  greater 
sensibility  of  the  skin  over  the  top  of  the  clavicle;  the  tendency  of  the 
bandage  to  slide  off  from  the  shoulder  and  also  to  become  displac 
from  the  end  of  the  elbow ;  the  gradual  relaxation  of  the  bandages^l 
which,  when  existing  even  in  the  most  inconsiderable  degree,  is  suffi/ 
cient  sometimes  to  allow  the  bone  to  slip  out  from  its  shallow  socket; 
the  impossibility  of  fixing  the  scapula,  upon  whose  immobility 
well  as  upon  the  immobility  of  the  clavicle  the  retention  depends;  and,l 
finally,  the  great  length  of  time  requisite  to  unite  firmly  the  ligamenta^^ 
if  indeed  they  ever  again  become  actually  united. 

The  band  can  be  prevented  in  some  measure  from  sliding  off  from 
the  clavicle  by  a  count^^^r-band  attached  to  a  collar  upon  the  opposite| 
shoulder,  but  not  without  causing  some  pain  and  giving  rise  to  exco- 
riations generally  in  the  opposite  axilla ;  and,  in  a  degree,  all  the  other 
difficulties  may  be  met  by  patience  and  ingenuity,  but  unfortunately 
the  smallest  failure  in  any  one  of  these  numerous  indications  insures 
a  defeat. 

The  axillary  pad  employed  as  a  fulcrum  upon  which  extension  may 
be  made  is  equally  as  dangerous  here  as  in  fractures,  and  I  do  not 
think  it  ought  ever  to  be  used  for  this  purpose,  but  only  as  a  means 
of  moderate  support  and  retention ;  indeed  it  would  be  well,  perhaps^ 
if  it  were  discarded  altogether. 

The  case  of  ilr,  B.,  already  quoted,  with  a  dislocation  outwards  and 
backwards,  affords  not  only  an  illustration  of  the  inefficiency  of  either 
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the  shoulder-strap  or  tbe  axillary  pad  in  certain  cases,  but  also,  it  seems 
to  me.  of  the  mis?chief  which  may  result  from  their  too  diligent  appli- 
cation; for  I  cannot  persuade  myself  but  that  most  of  the  maiming  ia 
this  case  was  due  to  tbe  apparatus  rather  than  to  the  original  accident. 

This  gentleman  was  injured  on  the  10th  of  November,  1855.  A 
sling  with  an  axOlary  pad  and  bandages  was  immediately  applied,  I 
saw  him  on  the  seventeenth  day.  The  displacement  was  then  such  as 
I  have  described,  but  I  did  not  observe  any  paralysis  or  emaciation  of 
the  limb.  Having  noticed  that  the  clavicle  fell  into  its  socket  when 
he  lay  upon  his  back  ia  bed,  at  my  suggestion  all  the  dressings  ex- 
cept the  sling  were  removed,  and  the  patient  was  laid  upon  his  back 
in  bed,  with  instructions  to  continue  in  this  position,  if  possible,  until 
the  cure  was  completed  ;  but  after  a  few  days  I  received  a  communi- 
cation from  bis  physician,  stating  that,  owing  to  a  troublesome  cougb, 
he  had  found  it  impossible  to  maintain  this  position.  His  residence 
was  forty  or  fifty  miles  from  town,  and  I  sent  him  one  of  my  dressings 
for  broken  collar-bonea  with  instructions  as  to  its  use;  directing  espe- 
cially that  a  shoulderstrap  should  he  used  to  keep  the  clavicle  down. 

The  dressing  was  applied  and  continued  six  weeks,  and  on  being 
removed,  the  elbow,  wrist,  and  finger  joints  were  found  to  be  stiff 
The  whole  arm  was  emaciated  and  almost  powerless.  One  year  later 
there  was  no  improvement  in  the  condition  of  the  arm  ;  every  joint 
from  the  shoulder  down  was  almost  completely  anehylosed^  the  mus- 
cles were  greatly  wasted,  and  the  hand  trembled  constantly. 

These  results,  it  seems  to  me,  were  due  to  too  long  and  too  tight 
baodagiog  of  the  arm,  and  especially  to  the  pressure  of  the  axillary 
pad.     I  do  not  state  this  positively,  but  this  is  my  belief. 

Is  it  worth  while,  then,  to  incur  the  dangers  of  too  long  confinement 
and  of  excessive  bandaging  for  the  purpose  of  attaining  the  always 
uncertain  result  of  maintaining  the  bone  in  its  socket?  We  certainly 
may  be  permitted  to  make  the  attempt  within  certain  reasonable 
limits;  and  especially  if  the  patient  is  a  female  and  tlie  avoidance  of 
deformity  is  a  point  of  serious  consideration;  but  never  without  keep* 
ing  consUmtly  in  mind  the  possibility  of  a  permanent  anchylosis  and 
paralysis  of  the  limb. 

I  5,  Dislocation  of  the  Acromial  End  of  the  Cuivicle  Downwarbs. 

This  form  of  dislocation  is  exceedingly  rare,  only  three  well-authen- 
ticated cases  having  been  placed  upon  record,  one  of  which  was  seen 
and  dissected  by  Melle,  1765,  the  second  was  met  with  by  Fleury,  in 
1816,  and  the  third  is  described  by  TourneL 

Cause. — So  far  as  we  can  ascertain,  it  has  been  produced  only  by  a 
force  which  has  acted  directly  upon  the  top  of  the  clavicle.  In  the 
case  mentioned  by  Tournel^  a  horse  had  trod  upon  the  shoulder,  and 
in  the  example  recorded  by  Melle,  the  accident  occurred  in  a  child 
six  years  old.  from  an  attempt  to  support  a  great  weight  upon  the  top 
of  the  collar-bone.  In  this  last  example  the  humerus  was  dislocated 
also,  and  both  dislocations  had  remained  unreduced  many  years  when 
the  patient  was  seen  by  Melle. 
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This  force  acting  directly  upon  the  top  of  the  clavicle  would  fail 
to  dislocate  the  bone,  except  by  first  breaking  down  the  coracoii] 

f3  roc  ess,  if  it  did  not  happen  sometimes  that  at  the  same  moment  ihfl 
ower  angle  of  the  scapula  was  thrown  outwards,  in  such  a  maooerl 
as  to  depress  slightly  the  coracoid  process,  and  thus  to  permit  th©| 
outer  end  of  the  clavicle  to  fall  below  the  level  of  the  acromion  procesa. 
Symptoms  and  Pathology. —This  dislocation,  whether  it  has  been 

f produced  artificially  upon  the  dead  subject  or  accidentally  upon  the 
iving,  has  always  been  found  to  be  accompanied  with  a  complete 
rupture  of  the  acromio-clavicular  ligaments  not  only,  but  also  of  th«' 
coraco-acromial  and  coracoclavicular  ligaments;  the  outer  extremity! 
of  the  bone  resting  between  the  acromion  process  and  the  capsule  of 
the  shoulder-joint,  and  a  little  posterior  to  the  articulating  facet  which 
originally  received  the  clavicle. 

The  superior  angle  of  the  scapula  approaches  the  body  slightly, 
and  its  inferior  angle  is  thrown  outwards,  A  marked  de]>ression  exisU 
at  the  point  of  dislocation,  accompanied  with  a  sharp  pain,  incre 
especially  when  an  attempt  is  made  to  move  the  arm.  The  patieut : 
unable  to  lift  the  arm  voluntarily,  but  it  can  be  moved  pretty  freely 
in  the  direction  forwards  and  backwards  by  the  hands  of  the  surgeoa: 
abduction  is  much  more  difficult. 

Treaimetit. — Keduction  is  easily  accomplished.  At  least,  in  the  onlji 
two  examples  upon  the  living  subject  in  which  the  attempt  has  been 
made,  it  was  effected  promptly  by  drawing  the  shoulders  gently  out 
wards  and  backwards;  nor  has  it  been  found  any  more  difficult 
maintain  it  in  position  when  once  replaced.  When  the  scapula  15 
stored  to  its  natural  position,  and  its  lower  angle  approaches  again  th« 
side  of  the  body,  a  reluxation  becomes  impossible ;  since  the  coracoid 
process  now  effectually  prevents  that  descent  of  the  clavicle  upon  whickl 
its  displacement  always  depends.  It  is  only  necessary,  therefore,  to ^ 
secure  the  scapula  at  its  base  and  lower  angle  snugly  to  the  body,  by 
a  broad  band  and  compress,  and  all  the  indications  of  treatment 
completely  fulfilled. 


I  6.  Djblooation  of  THi  AcBOBnAL  End  of  the  Clavicli  under  the 

COBAOOID  PaOCESS. 

Pinjou  met  with  one  example  of  this  singular  dislocation,'  and 
Godemer,  of  Mayenne,  has  recorded  five  more,'  and  these  constitute 
the  whole  number  which  are  at  this  day  known  to  science. 

Caiise. — Age  and  a  consequent  relaxation  of  the  ligaments  seem  to 
constitute  a  predisposing  cause,  since  of  the  six  recorded  examples 
four  were  between  the  ages  of  sixty-seven  and  seven ty*one,  and  the 
other  two  were  adults.  In  all  the  cases,  also,  the  dislocation  was  the 
result  of  a  fall  upon  the  shoulder. 

The  symptoms  which  have  been  said  to  characterize  this  accidonl 
are  pain  and  a  y^vy  marked  depression  at  the  point  of  displacemeulj 

*  Pinjou,  Journ.  da  MM.  de  Lyon,  JuiUet,  1842,  frora  Vidal  (de  Cassis)- 

■  Godemer,  HiHJueil  dua  Iravaux  de  la  Soo.  MiJd.  d'ludr«  «t  Loire,  1843,  from  VidiU. 
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with  a  corresponding  projection  of  the  acromion  and  coracoid  pro- 
cesses; a  rapid  inclination  outwards  aad  downwards  of  the  line  of  the 
clavicle,  its  outer  extremity  heing  felt  in  the  axilla;  the  corresponding 
shoulder  depressed  and  inclined  forward3;  freedom  of  motion  in  all 
directions  except  inwards  and  upwards ;  the  lower  angle  of  the  scapula 
thrown  outwards  and  baciiwarda;  to  which  Morel-Lavallee  has  aaded 
an  actual  increase  of  space  between  the  acromion  procesB  and  the 
sternum. 

IVeatment — Godemer  reduced  all  the  examples  which  came  under 
his  notice  easily,  by  directing  an  assistant  to  pull  the  arm  backwards 
and  outwards  while  he  himself  seized  upon  tlie  clavicle  with  bis  Bu- 
gers,  and  disengaged  it  from  under  the  process;  but  Pinjou,  after 
many  efforts  by  the  same  method,  failed  completely,  and  the  patient 
having  left  him,  the  clavicle  was  reduced  the  next  day  by  an  empiric. 
Vidal  (de  Cassis)  recommends  that  instead  of  pulliug  the  ^rm  out- 
wards, by  which  procedure  the  pectoral  is  major  is  made  to  antagonize 
the  surgeon,  the  elbow  shall  be  brought  down  to  the  side,  and  kept 
there  by  the  left  hand,  while  the  right  hand,  placed  in  the  axilla,  shall 
pull  the  upper  end  of  the  humerus  outwards,  converting  the  arm  into 
a  lever  of  the  third  kind.  This  process,  I  confess,  seems  to  be  much 
the  most  rational. 

Finally,  having  given  the  history  of  these  cases  as  they  have  been 
reported,  we  shall  scarcely  have  performed  our  duty  as  a  faithful 
writer*  if  we  do  not  state  frankly  that  we  entertain  a  suspicion  that 
both  the  gentlemen  who  have  reported  these  curious  examples  have 
entertained  us  with  fabulous  or  imaginary  stories;  and  especially  do 
these  suspicions  rest  upon  the  cases  reported  by  Godemer,  who  in  five 
years  saw  five  cases,  each  presenting  throughout  the  same  class  of 
symptoms,  the  same  facility  of  reduction,  accomplished  by  the  same 
means,  and  always  with  the  same  perfect  result. 

If  to  these  singular  coincidences  we  add  the  fact  that  only  one  other 
surgeon  has  ever  claimed  to  have  met  with  the  accident,  and  if  we 
notice  the  actual  anatomical  difficultiea  which  stand  in  the  way  of  its 
occurrence,  such  especially  as  the  complete  occlusion  of  the  subcora- 
coidean  space  by  the  tendons  and  muscles  which  pass  from  its  extre- 
mity toward  the  chest  and  arm,  we  shall  find  a  fair  apology  for  some 
degree  of  scepticism. 


CHAPTER   VI. 


DISLOCATIONS    OF   THE   SHOULDER    (HUMERCS    AT 
ITS    UPPER   EXTREMITY), 

Owing  to  the  great  exposure,  and  the  peculiar  anatomical  structure 
of  the  shoulder-joint,  its  structure  having  reference  mainly  to  freedom 
of  motion  rather  than  to  firmness  and  security  in  the  articulation^ 
dislocations  of  the  humerus  are  very  common. 
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Writers  have  not  T>een  agreed  as  to  the  precise  anatomical  relation 
of  these  dislocations,  nor  as  to  the  Domeoclature*  Telpeau,  Malgalgne^ 
Yidal  (de  Cassis),  Skey,  and  Sir  Aatley  Cooper  have  each  adopted 
explanations  and  classifications  peculiar  to  themselves.  With  ihe 
arrangement  established  by  this  latter  surgeon,  English  and  American 
students  are  the  most  familiar;  and  believing  that  it  is  more  simple, 
and  quite  as  appropriate  i\s  either  of  the  others,  I  shall  adopt  it  as  the 
basis  of  my  own  descriptions. 

I  shall  have  ocoasion,  however,  to  dissent  from  the  opinions  and 
teachings  of  this  distinguished  surgeon,  as  to  the  exact  seat  and  rela- 
tions of  the  head  of  the  humerus  iu  some  of  these  dislocations. 

According  to  Sir  Astley  Cooper,  there  are  three  complete  luxationa 
of  the  shoulder,  namely,  downwards,  forwards,  and  backwards. 


§  I*  Dislocation  oFTua  Shoulder  Downwaeds  {Subglenoid), 

This  is  usually  called  a  dislocation  into  the  axilla ;  the  head  of  the 
bone  resting  rather  upon  the  inner  side  of  the  inferior  border  of  the 
st^apula,  near  the  base  of  that  triangular  surface  which  is  found  below 
the  gle?ioid  fossa. 

Since  iu  both  the  other  complete  dislocations  of  the  shoulder,  the 
head  of  the  humerus,  in  order  to  escape  from  its  socket,  must  be  made 
to  descend  more  or  less  downwards,  we  shall  regard  this  dislocation 
as  the  type  of  all  the  others,  and  shall  make  it  the  subject  of  especial 
consideration  as  weU  as  of  reference  when  speaking  of  the  other  forma 
of  dislocation. 

Causes, — The  most  frequent  cause  of  this  accident  is  a  blow  received 
directly  upon  the  upper  end  and  outer  surfiice  of  the  humerus,  I  have 
found  the  arm  dislocated  into  the  axilla  by  this  cause  eleven  times; 
four  times  by  a  iall  upon  the  extended  hand;  once  by  a  fall  upon  the 
elbow,  and  in  this  latter  case  the  arm  was  probably  carried  away  from 
the  body  at  the  moment  of  the  receipt  of  the  injury. 

In  all  the  above  examples  the  shoulder  has  been  dislocated  by  the 
simple  force  of  the  blow,  or  with  only  slight  aid  from  muscular  action; 
bnt  in  a  considerable  number  of  ctiaes  the  hone  is  displaced  almost 
wholly  by  the  action  of  the  muscles,  the  arm  having  been  previously 
violently  abducted;  and  perhaps  in  some  cases  the  capsule  oeing  torn 
before  the  resistance  of  the  overstrained  muscles  has  accomplished  the 
displacement.  Thus,  in  three  instances  I  have  known  the  dislocation 
to  result  from  holding  on  to  the  reins  alter  being  thrown  from  a  car- 
riage; in  two  cases  the  patients  have  fallen  through  a  hatchway  and 
been  caught  and  suspended  by  the  arms ;  once  a  woman  met  with 
this  accident  by  holding  on  to  a  pump-handle  when  she  had  slipped 
and  fallen  upon  the  ice.  A  few  years  since  I  examined  the  arm  of  a 
Swiss  woman,  Maria  Norregan,  w^ho  was  then  sixty -five  years  old,  and 
whose  humerus  had  been  dislocated  into  the  axilla  seventeen  years 
before,  where  it  still  remained.  Her  own  account  of  the  accident  was, 
tliat  she  was  returning  from  the  Jura  Mountains,  near  Neufchatol,  with 
a  load  of  hay  upon  her  head.  She  had  carried  it  a  long  way  with  her 
hands  held  upwards,  without  once  stopping  to  rest,  and  when  at  length 
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she  threw  down  the  load  at  lier  door,  the  right  shoulder  was  dial  orated. 
The  arm  soon  became  very  painful,  aod  swollen  to  the  fingers*  ends; 
but  she  was  too  remote  from,  and  too  poor  to  employ,  a  surgeon.  A 
tailor,  who  used  to  do  the  minor  surgery  of  the  neighborhood,  bled 
her  three  or  four  times^  but  the  dislocation  was  not  recognized  until 
many  months  after. 

A  Mrs.  Ilunn  informed  me  that  when  she  was  twenty-two  years  old 
she  had  a  convulsion,  and  that  her  attendanta,  in  trying  to  hold  her 
upon  her  bed,  actually  pulled  the  shoulder  out  of  joint.  After  the 
first  accident  the  dislocation  was  not  repeated  for  four  years,  but  since 
then  it  had  occurred  from  very  slight  causes  many  times.  She  was 
in  the  habit  of  reducing  it  herself  by  placing  a  ball  in  the  axilla  and 
using  the  arm  as  a  lever. 

Dr.  Lehman  reports  the  case  of  a  sailor  on  board  an  American  brig, 
who  was  subject  to  a  dislocation  into  the  axilla  from  very  slight 
causes,  and  especially  if  he  bent  his  body  far  over  to  raise  anything. 
He  could  also,  by  polling  horizontally,  remove  the  head  of  the  bone 
from  its  socket.  It  was  reduced  easily,  and  he  experienced  no  pain 
either  in  the  reduction  or  dislocation,  nor,  indeed,  during  the  displace- 
ment* 

Pathology. — In  this  accident  the  head  of  the  bone  is  made  to  press 
against  the  capsule  below  and  immediately  in  front  of  the  long  head 
of  the  triceps,  until  the  capsule 

gives  way,  and  contiouing  to  ^*8*  223, 

descend  in  the  same  direction 
it  is  finally  arrested  by  the 
triangukr  surface  of  the  in- 
ferior edge  of  the  scapula  im- 
mediately below  the  glenoid 
fossa.  Owing  to  the  pressure 
of  the  tendon  of  the  triceps 
behind,  it  occupies  a  position 
also  a  little  in  advance  of  the 
centre  of  this  triangle,  or  rather 
upon  its  anterior  edge,  so  that 
it  rests  more  or  less  upon  the 
belly  of  the  subscapularis  mus- 
cle. 

The  capsule  is  generally  torn 
finite  extensively,  especially  be- 
low and  in  front;  and,  the  ten- 
don of  the  long  head  of  the 
biceps  may  be  broken  asunder, 
or  detached  completely  from 
its  insertion ;  the  supra-spinatus 

muscle  is  stretched  or  lacerated;  the  infra-spinatus,  subscapularis,  and 
coraco-bracbialis  are  put  upon  the  stretch ;  the  subscapularis  being 
also  sometimes  completely  torn  from  its  attachment  to  the  head  of  the 


k!':i 


/\ 


/ 


BIftlocAtlon  of  tliti  ilionlder  downwmrd«  Ibto  the  ix- 


L«hm&D,  Amer.  Joura*  Med*  Sci.,  vol.  i.  p.  242,  1828* 


346 


DISLOCATIONS    OF    THE    SHCULDEB. 


humerus,  and  in  cither  case,  whether  torn  or  merely  compressed  and 
stretched,  the  circumflex  nerve,  which  runs  along  its  lower  margia.  k 
subject  to  severe  injury;  the  deltoid  muscle  is  also  placed  in  a  conJi* 
tion  of  extreme  tension ;  while  the  teres  major  and  minor  in  thi^ 
respect  are  subjected  to  but  little  change. 

In  some  cases  a  portion  or  the  whole  of  the  greater  tuberosity  is 
completely  detached,  and  the  fragment  d'tsplaoed  by  the  action  of  the 
muscles  inserted  into  it, 

S^irfiptorn^, — A  palpable  depression  immediately  under  the  extrem- 
ity of  the  acromion  process,  more  distinct  in  chilaren,  in  very  old  and 
in  thin  people,  than  in  adults  of  middle  life  or  than  in  fat  or  muscular 
people,  but  never  absent  completely,  unless  the  shoulder  is  very  much 
swollen;  the  elbow  carried  out  from  the  body  three  or  four  inches, 
sometimes  a  little  backwards,  and  the  line  of  its  axis  directed  toward 
the  axilla;  the  outer  surface  of  the  arm  presenting  two  planes  inclmed 
towaT<l  each  other,  and  meeting  at  the  point  of  insertion  of  the  deltoid 
muscle;  the  head  of  the  humerus  felt  in  the  axilla,  particularly  whea 
the  elbow  is  carried  away  from  the  body;  numbness  of  the  arm, 
accompanied  generally  with  pain,  especially  when  any  attempt  is 
made  to  press  the  elbow  against  the  side;  rigidity  with  inability  to 
move  the  arm  freely  in  any  direction,  but  especially  inwards;  allowingi 

Fig.  224. 


DiiloMtloa  of  Ui«  BhoiLliler  downwardt  Into  Ui9  ftxtUn,    (Subg^teaofd.) 

however,  of  pretty  free  passive  motion,  but  not  permitting  the  ell 
to  touch  the  body  without  great  pain,  which  pain  is  occasioned  mostT 
by  the  pressure  of  the  humerus  upon  the  axillary  plexus  ;  under  no 
circumstances  can  the  hand  be  placed  upon  the  opposite  shoulder 
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while  at  the  same  moment  tbe  elbow  touches  the  thorax ;  the  head  of 
the  paiieot,  and  sometimes  the  whole  body^  inclined  toward  the  in- 
jured arm ;  the  arm  leogtheocd  from  half  an  inch  to  an  inch  ;  a  chaf- 
ing or  friction  sound  is  not  unfrcqnently  present,  especially  if  the  bone 
has  been  some  days  dislocated;  but  Mr.  Lawrence  mentions  a  case  in 
which  there  was  a  distinct  crepitus,  yet  there  was  no  fracture;  Dr, 
Hays  saw  a  similar  case  io  Wills  Hospital,  Philadelphia,  in  a  woman, 
sixty  years  old,  whose  arm  had  been  dislocated  forwards  eight  weeks** 
Other  surgeons  have  related  like  examples,  but  it  is  probable  that  in 
all  these  cases  there  has  been  an  exposure  of  the  bone  at  or  near  the 
ige  of  the  glenoid  fossa,  by  the  partial  detachment  of  its  ligamentous 
ftargin,  or  some  portion  of  the  head  has  become  divested  of  its  car- 
ilaginous  covering.  (For  a  more  complete  differential  diagnosis,  see 
chapter  on  fracture  of  the  humerus,) 

Decisive  as  these  signs  usually  are  of  the  true  nature  of  the  accident, 
cases  will  every  now  and  then  occur  in  which  the  diagnosis  will  be 
attended  with  great  difficulty,  and  especially  if  a  few  hours  have  been 
permitted  to  elapse  since  the  occurrence  of  the  injury,  so  that  consid- 
erable effusions  of  blood  and  of  lymph  may  have  taken  place ;  while 
at  a  still  later  period,  when  the  swelling  has  subsided,  the  diagnosis 
again  becomes  easy.  '*  At  this  latter  periotl,*'  says  Sir  Astley  Cooper, 
"it  is  that  surgeons  of  the  metropolis  are  usually  consulted ;  and  if  we 
detect  a  dislocation  which  has  been  overlooked,  it  is  our  duty  in  can* 
dor  to  state  to  the  patient  that  the  difficulty  of  detecting  the  nature  of 
the  accident  is  exceedingly  diminished  by  the  cessation  of  inflamma- 
tion, and  the  absence  of  tumefaction  " 

It  has  never  happened  to  me  to  have  seen  a  case  of  dislocation  into 
the  axilla  which  was  not  easily  recognized,  nor  have  I  met  with  any 
cases  in  the  practice  of  other  surgeons,  but  in  ray  report  to  the  New 
York  State  Medical  Society,  already  referred  to,  I  have  related  two 
cases  which  were  not  recognized  by  the  patients  themselves,  and  no 
surgeon  was  called  until  after  several  days  or  weeks,  and  three  casea 
in  which  empirics  having  been  employed  they  failed  to  detect  the  dis- 
location. Although,  therefore,  I  am  prepared  to  admit  the  justness  of 
the  observations  made  by  Sir  Astley  Cooper,  I  think  that  if  the  case 
is  seen  within  an  hour  or  two  after  the  accident,  its  nature  may  be 
generally  determined  promptly  by  the  surgeon  of  ordinary  experience ; 
but  upon  this  subject  I  have  already  spoken  very  fully  in  the  chapter 
on  fractures  of  the  humerus;  and  from  the  examples  and  opinions 
which  I  have  there  presented  it  will  be  inferred  that  it  is  much  more 
common  to  mistake  a  fracture  for  a  dislocation,  than  a  dislocation  for 
a  fracture^  an  observation  which  is  equally  as  applicable  to  dislocations 
forwards  as  to  the  form  of  dislocation  now  under  consideration. 

Prognosis. — If  the  force  which  displaced  the  bone  was  not  great,  or 
if  the  shoulder-joint  has  not  sufiered  any  injury  from  the  accident 
itself  beyond  the  mere  rupture  of  the  capsule  and  a  moderate  straining 
of  the  muscles,  and  if  the  dislocation  has  been  early  and  easily  reduced, 
the  patient  is  immediately  after  the  reduution  able  to  move  the  arm 

'  Lftwrenoe,  HajtSi  Amer.  Joura.  Med.  Sci.,  rol.  xxiv.  p.  236,  Majr,  1839. 
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freely  in  all  directions;  very  little  swelling  follows,  aod  in  a  sbort 
time  a  perfect  restoration  of  all  the  functions  of  the  limb  ia  accom- 
plished. 

It  cannot,  however^  always  be  inferred  from  the  degree  of  violence 
employed  in  the  production  of  the  dislocation,  nor  from  the  absence  or 
presence  of  swelling,  how  much  injury  the  tendons,  mnscleii,  and 
nerves  have  suflcred,  since  the  same  causes  produce  greater  lesions  ia 
one  person  than  in  iinother,  and  the  amount  of  swelling  may  depend 
upon  the  accidental  rupture  of  an  unimportant  blood veasel,  or  upoa 
Bome  peculiarity  in  the  constitution  of  the  patient  predisposiiig  10 
serous,  fibrous,  or  sanguineous  effusions. 

To  whatever  cause  we  may  find  occasion  to  attribute  the  result,  it 
will  nevertheless  be  observed  that,  in  a  great  majority  of  cases,  th© 
limb  is  not  restored  to  all  its  original  strength  and  freedom  of  motion 
until  after  the  lapse  of  some  months ;  and  the  shoulder  does  not  re- 
Bome  its  perfect  form  and  symmetry  until  a  much  later  period;  occa- 
Biomd  pains,  especially  after  exercise  of  the  muscles,  and  in  certain 
conditions  of  the  weather,  are  present  also  at  irregular  intervals  and 
for  indefinite  periods  of  time.  Opposite  and  more  favorable  termina- 
tions must  be  regarded  as  exceptions  to  the  rule* 

Where  the  reduction  has  been  made  within  a  few  hours,  I  have 
found  the  shoulder  aflbcted  with  muscular  anchylosis  with  more  or 
less  weakness  of  the  arm  after  a  lapse  of  from  a  few  days  to  one  or 
two  years. 

A  laborer,  tidt  41,  had  dislocated  his  right  shoulder  into  the  axilla. 
Dr.  n.,  an  intelligent  young  surgeon,  reduced  the  bone  easily  with  bid 
hands  alone^  while  the  patient  was  still  unconscious  from  the  shock  of 
the  injury.  After  six  weeks  he  called  upon  me,  accompanied  by  his 
surgeon,  thinking  that  it  was  not  properly  reduced  because  the  arm 
waa  still  painful,  and  he  could  not  move  it  freely*  The  bone  wa^ 
however,  well  in  its  socket.  One  year  later  I  examined  this  man^and 
found  some  anchylosis  remaining  in  the  shoulder<joint, 

James  Rogers,  set.  39,  fell  while  running  and  struck  upon  his  right 
shoulder.  Dr.  Eastman,  Prof,  of  Anatomy  in  the  Bufialo  Medical 
College,  reduced  the  dislocation  four  hours  after  the  occurrence^  ia 
the  following  manner:  The  patieot  being  seated  in  a  chair,  Dr, 
man  placed  his  knee  in  the  axilla  and  manipulated,  while  one  i 
supported  the  acromion  process,  and  another  pulled  downwards  upon 
the  forearm.  The  time  occupied  in  tlie  reduction  was  about  two 
minutes,  and  the  bone  finally  resumed  its  position  with  a  snap  audible 
to  all  the  persons  in  the  room.  For  some  months  after,  and  at  the 
period  when  I  was  invited  to  see  him,  the  muscles  about  the  shoulder 
were  rigid,  and  the  motions  of  the  joint  embarrassed;  but  at  the  end 
of  two  years,  Dr,  Eastman  informed  me  that  the  joint  had  become  firee^ 
and  the  arm  as  useful  as  before,  except  that  he  could  not  throw  a 
stone. 

In  another  case,  a  gentleman  residing  in  an  adjoining  county,  mU 
42,  was  thrown  from  his  carriage,  falling  forwards  upon  his  hamla. 
The  dislocation  wtis  reduced  promptly,  by  placing  the  heel  in  the 
axilla^  and  within  fifteen  minutes  after  it  had  occurred.  Three  mouths 
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after  this  the  patient  consulted  me  on  account  of  the  immobility  of 
the  shoulder-joint,  and  because  several  surgeons  had  expressed  a 
donbt  whether  it  was  properly  reduced-  The  anchylosis  was  then  so 
complete  that  the  humerus  could  not  be  moved  separately  from  the 
scapula,  but  there  was  no  displacement.  This  gentleman  again  callerl 
upon  me  at  tite  end  of  four  years,  and  I  then  found  the  arm  nearly 
restored  to  its  original  conclition,  but  it  was  not  qnite  so  strong  as 
before.  He  experienced  also  "curious"  sensations  in  his  arm  and 
hand  occasionally.  The  anchylosis  had  continued  with  very  little 
improvement  about  two  years,  after  which  it  had  been  gradually  dis- 
appearing. 

I  need  scarcely  say  that  in  those  examples  in  which  the  reduction 
of  the  bone  has  been  delayed  beyond  a  few  hours,  or  for  several  days 
or  weeks,  the  continuance  of  the  anchylosis  has  been  more  persistent; 
but  in  no  case  which  has  come  under  my  observation,  unless  the  hone 
still  remained  unreduced,  has  the  anchylosis  been  permanent  For 
this  reason  I  am  disposed  to  think  that  muscular,  rather  than  tibroua 
or  ligamentous  anchylosis,  is  the  cause,  generally,  of  the  immobility 
of  the  joint  I  have  certainly  never  in  any  instance  met  with  a  true 
bony  anchylosis  as  a  consequence  of  a  shoulder  dislocation.  The  an- 
chylosis in  question  seems  to  be  a  result  simply  of  laceration  or  more 
Generally  of  a  severe  strain  of  the  muscular  fibres,  resulting  in  in- 
ammation  and  a  contraction  of  these  fibres;  and  its  occurrence  in 
any  particular  case  may  therefore  be  justly  attributable  either  to  the 
position  of  the  bone  when  it  is  dislocated,  to  the  force  of  the  blow 
which  has  produced  the  dislocation^  or  to  the  violence  applied  in  the 
attempts  at  reduction. 

Paralysis  and  wasting  of  the  muscles  of  the  arm,  either  with  or 
without  muscular  contraction  and  rigidity,  are  also  observed  in  a  cer- 
tain number  of  cases.  Especially  has  it  been  noticed  that  the  deltoid 
mnscle  is  liable  to  atrophy ;  and  in  their  attempts  to  explain  the  fre- 
quency of  its  occurrence  in  this  latter  muscle,  surgeons  have  generally 
referred  to  a  probable  rupture  of  the  circumflex  nerve,  a  circumstance 
which  the  autopsies  show  does  occasionally  take  place ;  or  to  a  mere 
stretching  of  this  nerve;  yet  it  is  quite  as  fair  to  presume  that  in 
many  cases  it  is  due  solely  to  the  greater  injury  which  the  deltoid 
muscle  has  sustained  by  the  unnatural  position  of  the  head  of  the 
bone  daring  the  continuance  of  the  dislocation,  for,  with  the  exception 
of  the  supra-spinatus,  it  is  placed  more  upon  the  stretch  than  any  other. 
Nor  is  it  improbable  that  in  some  cases  it  is  due  to  the  mere  force  of 
the  blow  which,  having  been  received  directly  upon  the  top  of  the 
shoulder,  has  contused  the  muscle.  In  short,  any  of  the  causes  which 
may  deter  mi  oe  in  the  deltoid  inflammation  and  consequent  rigidity, 
must  finally  result  in  desuetude  and  consequent  atrophy. 

In  quite  a  number  of  cases  my  attention  has  been  called  to  a  re- 
markable fulness  just  in  front  of  the  head  of  the  bone,  which  has 
continued  sometimes  for  many  months  and  even  years  after  the  re- 
duction has  been  effected,  the  patients  having  in  several  cases  applied 
to  me  to  know  whether  this  did  not  indicate  that  the  bone  was  not  in 
its  socket^  especially  as  it  has  been  usually  attended  with  some  stitt- 
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nesfl  in  tlie  joint  Kot  unfreqoently  I  have  been  told  that  surg 
who  had  noticed  this  fulness,  thought  the  bone  was  not  reduced ;  and 
in  one  instance  I  'am  informed  that  a  jury  returned  a  verdict  against 
the  surgeon,  where  there  was  no  other  evidence  of  malpractice  than 
this  fulness  with  some  anchylosis,  but  which,  in  the  opinion  of  these 
gentlemen,  was  conclusive  evidence  that  the  bone  was  not  properly 
set  The  deception  is  also  often  the  more  complete  from  the  fact  thiU 
there  may  exist  a  corresponding  depression  underneath  the  acromioa 
process,  behind. 

It  may  be  present  where  but  Httle  force  has  been  used,  either  in  the 
production  of  the  dislocation,  or  in  its  reduction.  I  have  seen  it  in  a 
girl  only  fourteen  years  of  age,  who  had  dislocated  her  left  shonlder 
into  the  axilla,  by  a  fall  upon  a  slippery  side-walk,  I  reduced  the 
bone,  assisted  by  Dr.  George  Burwell,  within  half  an  hour  after  the 
accident.  Dr.  Burwell  held  upon  the  acromion  process  while  I  lifted 
the  arm  to  a  right  angle  with  the  body,  and  pulled  gently,  and  the 
reduction  was  at  once  accomplished;  but  we  immediately  noticed  thai 
the  head  of  the  bone  seemed  to  press  forwards  in  the  socket  80  aB  to 
resemble  w^hat  Sir  Astley  Cooper  has  described  as  a  partial  forward 
luxation.  There  was  also  a  corresponding  depression  behind.  Carry- 
ing the  elbow  back  rendered  the  projection  more  decided,  but  bringing 
it  forwards  Avould  not  make  it  entirely  disappear. 

In  other  instances  much  more  difficulty  has  been  experienced  and 
more  force  has  been  employed  in  the  reduction.  A  man  weighing 
two  hundred  pounds,  and  forty -one  years  of  age,  residing  at  Bath,  in 
Steuben  Co.,  fell  from  a  load  of  hay  in  May,  1853,  striking  upon  the 
top  and  front  of  the  left  shoulder.  It  was  immediately  ascertained 
that  he  had  dislocated  his  arm  into  the  axilla,  and  broken  his  leg,  A 
young  surgeon  attempted  within  a  few  minutes  to  reduce  the  disloca- 
tion, but  failed;  and  about  two  hours  later  it  was  reduced  by  another 
surgeon,  with  the  aid  of  chloroform  and  Jarvis^s  adjuster.  Four  years 
after  the  accident  bad  occurred,  this  gentlemen  came  to  me  accom- 
panied by  the  surgeon  who  had  made  the  reduction,  in  consequence 
of  its  having  been  intimated  by  some  medical  men  that  it  was  not 
properly  reduced.  The  arm  was  not  as  strong  as  the  other;  some 
anchylosis  existed  at  the  shoulder -joint ;  but  especially  it  was  noticed 
that  there  still  remained  a  remarkable  fulness  in  front,  as  if  the  head 
of  the  bone  was  pressed  forwards.  By  no  manipulation  or  position 
could  this  fulness  be  made  to  disappear,  yet  the  bone  was  plainly 
enough  in  its  socket. 

This  phenomenon  is  probably  due  in  some  cases  to  a  rupture  of  the 
supra-spinatus  muscle,  and  the  consequent  preponderating  action  of 
the  antagoni2ing  muscles,  or  to  the  laceration  of  the  capsule,  but  most 
often,  I  imagine,  to  a  rupture  or  to  a  disphveemeot  of  the  long  bead  of 
the  biceps,  a  circumstance  to  which  I  shall  more  particularly  allude 
under  the  subject  of  "partial  dislocations.** 

Among  the  results  of  this  dislocation  must  be  placed  a  tendency  to 
reluxation,  which,  although  it  may  not  often  be  made  manifest  by  its 
actual  occurrence,  owing  perhaps  to  the  prudence  of  the  surgeon,  yet 
it  does  take  place  in  a  sufficient  number  of  cases  to  establish  its 


DISLOCATION-    OF    THE    SHOULPEE    DOWNWAEDS.       551 


peculiar  liability.  Indeed,  we  need  only  consider  how  imperfect  ig 
the  protection  against  this  accident,  when  once  the  capsule  has  been 
torn,  to  appreciate  this  observation.  Examples  of  Spontaneous  luxa- 
tion, Of  of  luxation  of  the  shoulder  from  very  trivial  causes,  after  it 
has  once  been  luxated,  may  he  found  in  the  experience  of  almost 
every  surgeon.  I  have  myself  met  with  several  persons  who  have 
had  a  second  or  third  luxation  from  a  slight  cause,  and  id  some  in- 
stances, where  the  patients  were  subject  .to  epilepsy,  the  luxations 
have  occurred  whenever  the  convulsions  returned. 

A  gentleman  residing  in  Toronto,  Canada  West,  had  a  dislocation 
of  the  right  shoulder  into  the  axilla  when  he  was  quite  a  child,  and 
the  accident  was  renewed  when  twenty *nine  years  old  by  falling  from 
a  carriage  head  foremost,  with  his  right  arm  extended  and  uplifted. 
Since  then  until  he  called  upon  me,  a  period  of  about  six  years,  he 
has  been  constantly  subject  to  the  same  dislocation ;  and  he  cannot 
raise  his  arm  high  above  his  shoulders  without  producing  a  subluxa- 
tion, the  head  of  the  humerus  resting  upou  the  outer  margin  of  the 
lower  and  anterior  edge  of  the  glenoid  fossa,  hot  by  rotating  the  arm 
outwards  it  immediately  resumes  its  place,  I  found  the  whole  limb 
as  fully  developed,  and  he  said  it  was  quite  as  strong,  as  the  opposite 
limb. 

I  have  already  mentioned  the  case  of  Mrs.  Hunn,  whose  arm  had 
been  dislocated  more  than  twenty  times  in  the  last  five  years;  and  I 
remember  a  lad,  Pat.  Dolan,  aged  nineteen  years,  whose  left  arm  was 
dislocated  by  falling  from  the  mast-head  of  a  vessel  and  hanging  by 
his  hand.  No  attempt  was  made  to  reduce  it  until  fourteen  hours 
after  the  accident,  at  which  time  it  was  set  by  two  German  doctors, 
but  not  until  they  had  pulled  upon  it  three  hours.  Four  rnonihs 
after  it  was  again  dislocated  by  the  slipping  of  an  oar  while  he  was 
rowing  a  boat.  A  surgeon  having  failed  this  time  to  bring  it  into 
place,  I  succeeded  readily  and  without  the  aid  of  an  anaesthetic,  by 
raising  the  arm  directly  upwards  in  the  line  of  the  body,  while  my 
foot  was  pressed  upon  the  top  of  the  scapula. 

We  have  referred  more  than  once  to  the  occasional  difficulty  of 
diagnosis  in  this  as  well  as  in  many  other  shoulder  accidents;  and  I 
have  alluded  to  five  cases  in  which  the  dislocation  was  not  recognized, 
but  none  of  them  had  been  seen  by  a  surgeon.  Other  writers  have, 
however,  mentioned  many  examples  of  unreduced  dislocations  of  the 
shoulder,  tor  which  surgeons  of  skill  and  experience  were  responsible, 
I  have  myself  met  with  these  cases  quite  often.  During  the  present 
year  I  have  seen  two  dislocations  of  the  humerus  into  the  axilla,  both 
of  which  hud  been  seen  and  examined  by  New  York  hospital  surgeons 
within  a  few  hours  after  the  receipt  of  the  injury,  but  the  nature  of  the 
accident  had  not  been  recognized.  One  of  these  I  reduced  at  BeLlevue 
Hospital  on  the  seventh  day  and  one  on  the  tenth.  There  was  also 
presented  to  me,  at  the  Charity  Hospital  (Blackwelfs  Island),  m  my 
service,  an  axillary  dislocation  of  twenty  years'  standing,  which  a  sur- 
geon saw  immediately  after  the  receipt  of  the  injury  and  failed  to 
recognize.  In  other  cases  the  dislocation  has  been  clearly  made  out> 
but  the  surgeon  has  been  unable  to  reduce  the  bone.    Ii  has  been  my 
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fortune  to  sDcceed  in  several  instances  where  others  have  made  a  fiur 
trial  and  have  failed,  but  the  following  case  leaves  me  no  opi>ortQmty 
to  boast  the  superiority  of  my  own  skill  above  that  of  ray  con/rhrj'. 
Mary  Kanally,  a^t,  49,  a  large,  fat,  laboring  woman,  was  adrnnrni 
into  the  BolValo  Hospital  of  the  Sisters  of  Charity,  \v\xh  a  dislocut  -n 
of  the  right  humerus  into  the  axilla,  which  had  occurred  twelve  boiirs 
before.  This  is  the  same  woman  of  whom  I  have  before  spoken  as 
having  produced  the  dislocation  by  a  fall  while  holding  upon  tbe 
handle  of 'a  pump. 

Drs.  Lock  wood  and  Baker,  of  Buffalo,  were  first  called,  and  attempted 
reduction.  They  made  extension  and  counter-extension  in  every 
possible  direction,  and  for  a  long  time,  but  to  no  purpose.  She  was 
then  sent  to  the  bospitaL  Without  attempting  to  describe  minotelv 
the  various  modes  of  extension  and  manipulation  which  I  eraployea» 
I  will  briefly  state  that,  having  placed  her  completely  under  the  influ- 
ence of  chloroform,  the  manipiihitions  were  made  assiduonsly  durintr 
one  hour,  without  success^  On  the  following  morning  she  was  bled 
freely  from  the  opposite  arm,  and  chloroform  again  administered; 
extension  being  made,  in  the  presence  of  Prof  Charles  A.  Lee  and 
other  gentlemen,  with  Jarvis*a  adjuster.  After  more  than  an  hoar, 
the  effort  was  again  suspended.  On  the  following  day  we  made  a 
third  attempt,  the  patient  being  completely  under  the  influenoe  of 
chloroform,  but  with  no  better  success.  Tbe  chloroform  produced  a  g 
condition  approaching  apoplexy,  and  it  was  not  again  used.  On  ifa^H 
tenth  day,  assisted  by  Prof  James  P,  White  and  other  surgeons,  ^H 
applied  the  compound  pulleys,  moving  the  arm  in  various  directions. 
Twice  we  thought  the  reduction  was  accomplished,  but  as  often  as  we 
proceeded  to  examine  it  attentively  we  found  it  was  not.  If  it  did 
ever  pass  into  tbe  socket  it  was  immediately  displaced. 

The  woman  after  this  refused  to  submit  to  any  farther  attempts,  and 
she  soon  left  the  hospital,  nor  have  I  seen  or  heard  from  her  since    ^ 

Sir  Astley  Cooper  has  thus  descri" 
the  appearances  presented  on  dissecti 
of  a  dislocation  which  had  been  long 
reduced :  "  The  head  of  tbe  bone  altered 
in  its  form ;  the  surface  towards  the 
scapula  being  flattened.  A  complete 
capsular  ligament  surrounding  the  head 
of  the  OS  humeri.  The  glenoid  cavity 
entirely  filled  by  ligamentous  matter,  in 
which  were  suspended  small  portions  of 
bone,  which  were  of  new  formation,  as 
no  portion  of  the  scapula  or  humerus 
was  broken.  A  new  cavity  formed  for 
the  head  of  the  os  humeri  on  the  in- 
ferior costa  of  the  scapula;  but  this 
was  shallow,  like  that  from  which  the 
bone  had  escaped," 

When  the  dislocation  into  the  axilla 
remains  unreduced,  the  cousequenoes 
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are  always  sufficiently  grave,  but  they  differ  very  much  io  degree,  in 
character,  and  in  persistence^  at:cordiog  as  the  arm  has  remained  a 
longer  or  shorter  time  unreduced,  and  according  to  the  presence  or 
absence  of  complications.  These  conditions  will  be  beat  illustrated  by 
a  reference  to  examples. 

Wm.  S-,  a  German,  set  51,  fell  down  a  flight  of  steps  while  intoxi- 
cated, producing  a  di^nlocation  of  the  left  arm  into  the  axilla.  Eleven 
hours  after  the  accident^  he  was  received  into  the  Buffalo  Hospital  of 
the  Sisters  of  Charity.  No  attempt  had  been  made  to  reduce  the  hone. 
The  reduction  was  effected  by  myself  with  tolerable  ease,  by  extending 
the  arm  perpendicularly  above  the  head,  while  my  foot  pressed  upon 
the  top  of  the  scapula.  The  head  of  the  humerus  could  be  plainly  felt 
in  the  axilla,  approaching  the  socket,  until  it  seemed  to  be  directly  over 
it,  when,  on  lowering  the  arm,  it  was  found  to  be  reduced.  After  the 
reduction,  the  patient  could  not  raise  the  arm  more  than  eight  inches 
from  the  body.  The  fingers,  hand,  and  forearm  were  almost  paralyzed. 
Three  weeks  later,  when  he  left  the  hospital,  his  arm  bad  improved, 
but  he  could  not  flex  his  lingers, 

Mrs.  G.»  8Bt.  70,  fell  down  a  flight  of  steps,  and  dislocated  her  arm 
into  the  axilla.  She  did  not  suspect  the  nature  of  the  injury,  and  no 
surgeon  was  called,  I  was  consulted  one  week  after  the  accident,  at 
which  time  she  was  suffering  great  pain  from  the  pressure  of  the  head 
of  the  bone  upon  the  axillary  nerves.  We  first  attempted  to  reduce 
the  bone  by  resting  the  knee  in  the  axilla  while  she  was  sitting,  but 
without  success.  We  then  placed  her  in  bed,  and  with  my  knee  in 
the  axilla,  the  acromion  process  being  supported  by  the  hands  of  an 
assistant,  we  restored  the  bone  after  a  few  moments  of  pretty  firm  ex- 
tension downwards  and  outwards.  After  the  reduction  she  could  not 
raise  her  arm,  but  the  pain  was  much  abated.  Ooe  month  later,  the 
arm  remained  very  weak.  She  could  not  raise  it  more  than  six  inches 
toward  her  head,  but  I  could  raise  it  to  a  right  angle  with  the  body 
without  causing  pain.  The  whole  hand  felt  numb,  and  was  occasion- 
ally painfuL  The  deltoid  muscle  was  slightly  atrophied.  There  was 
also  a  slight  flatness  under  the  acromion  process  behind,  and  on  the 
outer  side,  with  a  corresponding  fulness  io  front. 

Mary  Ann  Ilasler,  £et  47,  was  admitted  to  the  hospital,  with  a  dis- 
location of  the  right  humerus  into  the  axilla.  The  arm  had  been 
dislocated  three  weeks,  in  consequence  of  a  fall  upon  the  upper  and 
outer  part  of  the  shoulder.  An  empiric,  who  saw  it  lifteen  minutes 
after  the  fall,  and  when  the  arm  was  not  swollen,  said  it  was  not  dis- 
located. On  the  fifth  day,  a  Catholic  clergyman  discovered  that  it 
was  out,  and  attempted  to  reduce  it,  but  was  not  successful.  When 
she  came  under  my  notice,  the  arm  was  lengthened  about  one-quarter 
or  one-half  of  an  inch,  and  hung  out  from  the  body  in  a  condition  of 
almost  complete  paralysis.  There  was  y^ry  little  swelling  about  the 
shoulder  or  arm,  and  the  head  of  the  hone  could  be  distinctly  felt  in 
the  axilla.  The  patient  being  rendered  partially  insensible  by  chloro- 
form, I  placed  my  heel  in  the  axilla,  and  by  pulling  moderately  about 
thirty  seconds  in  a  direction  slightly  outwards  from  the  line  of  the 
body^  the  bone  was  reduced.     Seven  days  after  the  reduction^  she  left 
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the  hospital,  the  arm  being  jet  quite  useless,  though  Dot  greatly 
swollen.  There  was  also  a  strikiDg  fulness  in  front  of  the  head  of 
the  bone. 

Wm,  Gardner,  of  Painted  Post,  N.  Y.,  mt  75,  dislocated  the  right 
humerus  into  the  axilla  twenty  years  before  I  saw  him,  by  falliiig 
upon  his  hands  with  his  arms  extended,  I  found  the  arm  weak  and 
atrophied,  so  that  he  could  raise  it  but  slightly  outwards  from  his 
side;  he  was  unable  to  move  it  forwards  much  beyond  the  line  of  his 
body,  but  he  could  carry  it  back  quite  freely.  The  whole  band  was 
in  a  condition  of  partial  insensibility. 

I  have  before  mentioned  the  case  of  Maria  Norrigan,  the  Swiss 
woman,  whose  arm  hud  been  dislocated  downwards  seventeen  years^ 
The  deltoid  muscle  has  become  greatly  wasted;  the  head  of  the  boi 
can  be  felt  obscurely  in  the  axilla;  the  arm  is  shortened  perceptibly 
the  elbow  hangs  freely  against  the  side ;  the  little  and  ring  fingers 
numb;  and  also  one-half  of  the  forearm;  the  whole  hand  and  arm 
weak  and  atrophied  ;  she  complains  also  occasionally  of  a  troublesome 
sensation  of  formication  over  the  arm  and  hand;  she  cannot  straighten 
her  fingers  perfectly ;  the  elbow  may  be  raised  from  the  side  to  a  right 
angle  with  the  body,  but  she  cannot  raise  it  herself  more  than  one 
foot ;  she  carries  it  back  a  little  more  freely  than  forwards. 

In  compound  dislocations,  the  prognosis  must  always  be  regarded 
as  exceedingly  grave.  In  the  only  example  which  has  come  under 
my  notice,  the  circumstances  attencling  which  I  shall  hereafter  men 
tion  in  the  general  chapter  devoted   to  compound  dislocations,  thi 

f>atient  died  from  sloughing  of  the  axillary  artery.  Mr.  Scott  haj 
jowevcr,  reported  a  ease,  in  a  boy  fourteen  years  of  age,  who  recovers 
rapidly  after  the  reduction  was  eftected,  and  in  thirteen  months  h' 
arm  was  nearly  as  useful  as  betbre.' 

TrtafmeiiL — The  principles  of  treatment  in  this  dislocation  are  very 
simple  and  easy  to  be  comprehended.  I  speak  now  of  recent  uncom* 
plicated  cases  of  dislocation  into  the  axilla;  and,  not  withstand  Log  the 
various  and  sometimes  almost  contradictory  views  which  surgeons 
have  entertained  as  to  the  best  and  most  rational  modes  of  procedure, 
I  continue  to  affirm  that  the  laws  which  are  to  govern  the  reduction 
in  a  great  majority  of  cases  are  established  and  indisputable. 

Observe  now  the  obvious  anatomical  facts,  and  then  consider 
inevitable  inferences. 

The  capsule  is  torn,  generally  extensively,  along  the  inner  and 
lower  margins  of  the  socket     The  head  of  the  bone  is  lodged  below 
and  slightly  in  advance  of  its  natural   position,  in   consequence  of 
which  the  points  of  origin  and  insertion  of  the  deltoid  muscle  and  the^j 
supra-spinatus  are  separated  somewhat  and  their  fibres  rendered  tensq^^ 
insomuch  that  the  arm  is  abducted  and  actually  lengthened,  ^^ 

At  first  and  in  the  most  simple  cases,  these  are  the  only  muscles 
which  are  in  a  state  of  extreme  tension,  but  after  the  lapse  of  a  few 
hours,  or  of  a  few  days,  nearly  all  the  other  muscles  about  the  joint, 
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most  of  whicti  were  originally  only  in  a  condition  of  moderate  exten- 
sion, and  some  of  which  were  rather  relaxed  than  extended,  sym- 
pathize with  those  which  are  suffering  the  moat,  and  a  general  con- 
traction  and  rigidity  ensue,  increased  also  at  the  last  by  the  superven- 
tion of  inflammation  and  its  consequences. 

What,  from  these  simple  premises,  must  be  the  obvious  practical 
deductions? 

That  in  the  simplest  forma  of  the  dislocation  the  most  rational  mode 
of  reductiou  will  be  to  elevate  the  arm  sufEciently  to  relax  the  over- 
strained deltoid  and  supra-spinatus  muscles,  which  bind  the  head  of 
the  bone  in  its  new  position,  and  to  pull  gently  in  the  same  direction, 
in  order  to  overcome  the  moderate  resistance  offered  by  several  other 
muscles,  but  whose  tension  cannot  be  relieved  by  the  same  raanceuvre. 

Failing  in  this,  that  we  shall  increase  the  relaxation  of  the  first 
named  muscles,  by  pulling  at  a  right  angle  with  the  body,  or  even 
directly  upwards;  and  meanwhile,  as  we  carry  the  arm  more  and 
more  upwards,  we  shall  operate  more  powerfully  against  the  resistance 
of  the  other  muscles. 

If  in  all  these  modifications  of  the  same  procedure,  we  keep  the  arm 
a  little  back  of  the  axis  of  the  body,  we  shall  accomplish  the  indica- 
tions the  most  perfectly. 

Such  are  the  conclusions  which  must  be  drawn  from  the  anatomical, 
or,  as  Mn  Pott  would  call  it,  the  "physiological,"  argument;  and  which 
assumes  as  its  basis  that  the  muscles  constitute  the  sole  or  the  main 
obstacle  to  the  return  of  tlic  bone  to  its  socket.  If  any  surgeon  main- 
tains that  the  premise  is  unsound,  and  that  the  restoration  of  the  head 
of  the  bone  is  opposed  by  the  untorn  fibres  of  the  capsule  or  by  any 
other  important  circumstance  than  the  action  of  the  muscles  (we  speak 
of  ordinary  cases),  we  shall  content  ourselves  by  referring  him  again 
to  the  extensive  laceration  which  this  capsule  generally  suffers,  and 
to  the  constrained  and  almost  uniform  position  of  the  arm,  as  a  suffi- 
cient reply  to  his  objection. 

It  must  not  be  forgotten  that  in  all  these  modes  of  extension,  for 
with  nearly  all  of  them  some  slight  degree  of  extension  is  found  neces- 
sary, there  must  be  aflbrded  some  point  of  resistance  beyond  the  bone; 
and  this  it  is  really  which  has  constituted  one  of  the  greatest  impedi- 
ments to  reduction.  It  is  not  that  the  muscles  are  in  such  an  extra- 
ordinary state  of  extension  or  rigidity  that  they  must  be  operated 
against  with  great  force ;  it  is  not  that  the  margin  of  the  glenoid  fossa 
is  an  elevated  barrier,  like  the  margin  of  the  acetabulum,  over  which 
the  bone  must  be  lifted  before  it  can  fall  into  its  socket;  but  the  ex- 
planation of  the  difBciilty  so  often  experienced  in  producing  effective 
extension  and  counter-extension  is  to  be  sought  for  mainly  in  the 
fact  that  the  scapula,  upon  which  the  humerus  rests,  is  movable,  being 
held  to  the  body  by  little  else  than  muscles,  which,  in  fact,  bind  the 
scapula  much  leas  firmly  to  the  body  than  the  muscles  of  the  shoulder 
now  bind  the  scapula  to  the  arm  ;  while  at  the  same  time  the  scapula 
itself  presents  very  few  points  against  which  a  counter-extending  force 
can  be  properly  and  efficiently  applied. 

Occasionally  it  will  be  only  necessary  to  elevate  the  arm  to  an  acute 
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angle^  or  to  a  rigtt  angle  with  the  body,  when,  the  resistance  of  tbe 
deltoid  and  supra-spinatus  being  overcome,  tbe  bone  will  at  once  re- 
sume its  place.  In  several  instances  which  have  conie  under  my  nolic« 
nothing  more  has  been  necessary ;  and  where  it  can  be  done,  the  least 
possible  pain  and  injury  are  inflicted.  It  is  the  method,  therefore, 
which  in  all  recent  cases  I  have  first  tried  and  would  wish  to  recom- 
mend. By  it  I  have  more  than  once  succeeded  when  other  and  more 
violent  efforts  had  failed. 

At  other  times  it  will  bo  necessary  to  add  to  this  simple  manipula- 
tion only  a  moderate  degree  of  extension,  such  as  the  bands  of  tb« 
surgeon  can  make,  without  the  application  of  direct  counter-extenaioQ 
except  what  is  efiFected  by  the  weight  and  resistance  of  the  body. 

If,  however,  the  bone  refuses  to  move,  we  shall  then  be  obliged  to 
consider  upon  what  point  and  by  what  means  we  can  best  apply  a 
counter-extending  force.  Ample  experience  has  taught  me  that  the 
extremity  of  the  acromion  process  is  the  only  available  point  when 
we  are  making  the  extension  in  a  line  below  a  right  angle,  or  in  a 
line  downwards  more  or  less  approaching  the  axis  of  the  body.  It 
has  been  supposed  that  the  counter-extension  could  be  made  in  the 
axilla  against  the  inferior  margin  of  tbe  scapula ;  but  several  obstacles 
are  presented  to  the  snccegsful  application  of  force  at  this  point.  Tbe 
axillary  space  is  narrow  and  deep,  so  that  even  with  the  ingenioaa 
contrivance  of  placing  first  a  ball  of  yarn  in  the  axilla,  and  upon  thi& 
-the  heel  of  the  operator,  it  will  be  found  exceedingly  difficult  to  enter 
the  axilla  without  at  the  same  time  pressing  with  considerable  force 
against  its  muscular  margins;  but  to  press  upon  the  pectoralis  major 
and  latissimus  dorsi  is  to  neutralize  our  own  efforts.  If,  however, 
tbe  heel  or  the  ball  does  press  fairly  into  the  axilla,  it  will  not  find 
the  scapula  readily,  but  it  must  impinge  first  upon  the  bead  of  the 
humerus,  which  is  always  a  little  to  the  inner  side  of  the  scapula.  If 
it  ever  is  made  to  reach  actually  the  inferior  border  of  the  scapula, 
and  I  do  not  think  it  is,  the  e&isct  must  be  still  only  to  tilt  the  acapnia 
upon  itself  by  throwing  back  its  lower  angle,  and  not  to  separate  the 
glenoid  cavity  or  its  upper  and  anterior  margin  from  the  head  of  the 
humerus. 

Whatever  success,  therefore,  may  have  attended  this  mode  of  prac- 
tice, either  in  my  own  hands  or  in  the  hands  of  other  surgeons,  must 
be  ascribed  not  to  the  counter-extension  thus  effected,  but  simply  to 
the  operation  of  the  heel  as  a  wedge,  which,  by  insinuating  itself  be- 
tween the  body  and  the  head  of  the  bone,  has  thrust  it  outwards  and 
upwards  into  its  socket;  or  to  its  having  acted  as  a  fulcruoa  upon 
which  the  humerus  has  operated  as  a  lever. 

It  is  to  the  extremity  of  the  acromion  process,  then,  that  we  must 
apply  our  counter-extension  when  we  are  employing  this  mode  of  ex- 
tension* The  fingers  or  hands  of  a  faithful  assistant  may  answer  the 
purpose,  or  having  removed  his  boot,  the  operator  may  often  press 
successfully  with  the  hall  of  his  foot,  and  the  more  he  carries  the  arm 
outwards  the  more  secure  will  be  his  seat  upon  the  process ;  or  we 
may  adopt  some  of  the  contrivances  for  securing  the  process  which 
have  been  suggested  by  other  surgeons;  such  as  a  band  crossing  the 
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shoulder,  aod  tnade  fast  to  a  couBter-band,  which  passes  through  the 
armpit  and  against  the  side  of  the  body.  Dr.  Physick,  of  Philadelphia, 
reduced  a  dislocation  in  this  way  as  early  as  the  year  1700,  in  the 
case  of  a  patient  admitted  to  St.  George's  Hospital,  in  London,  while 
he  was  a  student  of  medicine,  and  he  subsequently  taught  the  same 
in  his  lectures,  Physick  directed  that  an  assistant  should  press  firmly 
against  the  process  with  the  palm  of  his  hand,  Dorsey  and  Hays  ap- 
prove of  the  same  method/  and  perhaps  a  majority  of  American  sur- 
geons regard  it  favorably. 

If  we  pull  directly  outwards,  at  a  right  angle  with  the  body,  we 
may  still  continue  to  press  upon  the  acromion  process  with  the  foot; 
or  we  may  perhaps  trust  to  the  method  of  making  counter-extension 
first  suggested  by  Nathan  Smith,  of  New  Haven, 

Dr,  Smith  exclaims:  ''What  surgeon  of  experience  has  not  en- 
countered the  diflficulty  which  almost  always  occurs  in  fixing  the 
scapula?'*  and  then  proceeds  to  explain  how  difScult  it  has  been 
found  to  bold  securely  even  upon  the  acromion  process  by  either  the 

Fig.  226. 
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fingers  of  an  assistant  or  the  split  band,  and  concludes  by  stating 
what  seems  to  him  the  most  efiectual  mode  of  rendering  the  scapula 

*  Physick,  Amer.  JourD.  Mftd.  Sci.»  vol.  x\x.  p.  380,  Feb.  1S37,     Dorsej'B  Elemenlt 
of  Sorgery,  voL  i»  p.  214     Fhiladelphia,  1613. 
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immovable*  namely,  to  make  the  counter-extension  from  the  opposite 
wrist.  Bj  this  method  the  trapezii  are  provoked  to  contraction,  iinJ 
the  scapula  of  the  iojared  side  is  drawn  firmly  toward  the  spine  and 
the  opposite  scapula.  In  illustration  of  the  value  of  this  procedare 
he  relates  the  case  of  a  gentleman  who  had  suftered  a  dislocatioQ  of 
his  left  shoulder,  and  upon  whom  an  unsuccessful  attempt  at  pedac* 
tion  had  already  been  made  by  a  respectable  surgeon.  Dr.  Smith 
being  called,  proceeded  as  follows:  Two  gentlemen  made  coanter 
extension  from  the  opposite  wrist,  while  Dr,  Smith  and  Dn  Koapp 
made  extension  from  the  wrist  of  the  injured  side,  at  first  palling  it 
downwards,  but  gradually  raising  it  to  the  horizontal  direction,  and 
then  gently  depressing  the  wrist.  On  the  eflFort  bein^  steadily  coa- 
tinued  for  two  or  three  minutes,  the  bone  was  observed  to  slip  easily 
into  its  place.  This  gentleman  subsequently  informed  Dr.  Smith  that 
this  procedure  gave  him  much  less  pain  than  that  adopted  by  the 
first  surgeonJ 

The  same  method  has  bjsen  practised  and  recommended  by  the  sou 
of  Nathan  Smith,  Prof.  Nathan  R.  Smith,  of  Biiltimore.' 

But  no  position  places  the  scapula  so  completely  under  our  cont 
as  that  in  which  the  arm  is  carried  almost  directly  upwards  and  the 
foot  is  placed  upon  the  top  of  the  scapula.  By  this  method  we  may 
succeed  generally  when  every  other  expedient  has  failed,  yet  it  is 
painful,  and  I  cannot  but  think  that  it  increases  the  laceration  of  the 
capsule,  and  does  sometimes  serious  injury  to  the  muscles  about  the 
joint.  La  Mothe  was  the  first  to  recommend  this  method,*  but  as 
early  as  the  year  1764,  Charles  White,  of  Manchester,  made  fast  a  set 
of  pulleys  in  the  ceiling,  and,  placing  a  band  around  the  wrist  of  the 
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dislocated  arm,  he  drew  the  patient  up  until  the  whole  body  was  ; 
peoded.     No  pressure,  however^  was  made  upon  the  scapula  fro^ 

«  Nathan  Smith,  Med.  and  Siirj?.  Memoirs,  1&3I,  p,  337. 
«  Nathan  R.  Smith,  Amt*r.  Joorn.  Med,  Sci.,  Julj,  1881. 
»  La  Mothe,  Amer.  Journ.  Mtjd,  Sou,  yoU  xU,  p,  387,  Nov.  1836,  from  U^la 
M^.  et  Chir,,  Faria,  1812. 
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above,  which  is  no  doubt  the  most  essential  part  of  the  process.*  By 
La  Mothe's  plan,  Jobert  succeeded  after  twenty-three  days  when  all 
the  usual  methods  had  failed,*  Sometimes  this  procedure  is  modified 
by  placing  the  hand  of  the  operator  against  the  top  of  the  scapula,  as 
^ia  shown  in  the  accompanying  drawing  (Fig,  227)* 

A  gentle  movement  backwards  or  forwards,  a  slight  rotation  of  the 
limb,  or  suddenly  dropping  the  arm  toward  the  body,  diverting  the 
attention  of  the  patient,  are  little  tricks  of  the  operator,  which  now 
and  then  prove  successful. 

Sir  Astley  Cooper  thus  describes  his  method  of  applying  the  heel 
to  the  axilla  (Fig.  228):— 


Fig.  228. 
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Bir  AjtUejr  Coop«r's  metbo^t  ofmppljitig  «xt«acLoa  with  tli«  he«I  tn  th«  ftitlltA. 

**  The  patient  should  be  placed  in  the  recumbent  posture  upon  a 
[table  or  sofa,  near  to  the  edge  of  which  he  is  to  be  brought;  the  sur- 
geon tlien  binds  a  wetted  roller  around  the  arm  immediately  above 
the  elbow,  upon  which  he  ties  a  handkerchief;  then  he  separates  the 
patient's  elbow  from  his  side,  and,  with  one  foot  resting  upon  the 
floor,  be  places  the  heel  of  his  other  foot  in  the  axilla,  receiving  the 
head  of  the  os  humeri  upon  it,  whilst  he  is  himself  in  the  sitting  pos- 
ture by  the  patient^s  side.  Ee  then  draws  the  arm  by  means  of  the 
handkerchief,  steadily,  for  three  or  four  minutes,  when,  under  common 
circumstances,  the  head  of  the  bone  is  easily  replaced;  but  if  more 
force  be  required,  the  handkerchief  may  be  changed  for  a  long  towel, 
by  which  several  persons  may  pull,  the  surgeon's  heel  still  remaining 
in  the  axilla.  I  generally  bend  the  forearm  nearly  at  right  angles 
with  the  OS  humeri,  because  it  relaxes  the  biceps,  and  consequently 
diminishes  its  resistance/' 

He  was  also  accustom etl  in  some  cases  to  reduce  the  dislocation  by 
substituting  the  knee  for  the  heel.  Placing  the  patient  upon  a  low 
chair,  the  axilla  is  laid  over  the  knee  of  the  operator,  and  while  one 

'  C*  White,  Amer.  Joom.  Med,  Sol.,  Not.  1836,  from  Med.  Oba.  and  In<iairie8,  vol. 
ii.  p.  273,  Loudon,  17ti4. 

>  Ibid.,  Toi.  xxili.  p.  237,  Nor.  1838. 
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hand  steadies  the  acromion  process  and  acapoK  tte  other 
downwards  upon  the  lower  end  of  the  humerus  (Fig.  229). 

If  some  hoara  or  days  have  elapsed  since  the  occurrence  of  the 

dislocation,  it  will  be  necessary  to  re- 
sort to  chloroform  or  ether  for  the^^ 
purpose  of  paralyzing  the  m useless ^H 
as  well  as  with  the  view  of  preveDt-^^ 
ing  pain,  and  it  may  be  necessary  in 
addition,  to  resort  to  pulleys,  or  to 
some  similar  permanent  mode  of  ex- 
t-enaion.  The  same  measures  al«i 
sometimes  become  necessary  in  very 
recent  cases,  especially  in  muscalari 
subjects. 

In  employing  the  pulleys  we  gencr* 
ally  operate  not  exactly  in  a  line  with 
the  axis  of  the  body,  nor  at  more  than 
a  right  angle,  but  between  an  angle  of 
45*^  and  a  right  angle. 

Mr.  Skey  has  suggested  a  plan  by 
which  wc  may  combine  the  principle 
of  the  heel  in  the  axilla  with  the  pul- 
leys, but  which  plan  would,  in  m 
judgment,  be   very  much   improv 
by  a  counter-extending  force  applied 
to  the  acromion  pnxsess,    I  ought  to 
say,  however,  that  Mr.  Skey  prefers  that  the  scapula  should  not  be 
fixed,  believing  that  the  reduction  is  much  more  easily  effected  when 
the  glenoid  cavity  is  drawn  downwards  in  the  act  of  making  the; 
extension. 

With  all  respect  for  the  opinion  of  this  distinguished  surgeon. 
cannot  precisely  agree  with  him,  and  while  we  would  be  disposed 
recommend  in  some  cases  a  trial  of  his  method  of  applying  the  pul 
leys,  we  would  at  the  same  time,  or  certainly  in  the  event  of  its  failure, 
add  the  acromial  support,  and  especially  would  we  advise  that  the 
arm  should  be  more  abducted.     The  following  is  Mr,  Skey's  method, 
as  described  by  himself: — 

**  There  is  no  reason   why,  in  very  muscular   subjects,  or  in  old 
dislocations,  the  same  principle  may  not  be  applied  conjointly  with 

Fig.  230. 
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the  use  of  pulleys.     For  the   purpose  of  retaining  this  admirab1%j 
because  most  efficient  principle,  I  employ  a  well-padded  iron  knok 
which  may  represent  the  heel,  from  which  there  extend  laterally  two" 
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on  the  second  attempt,  after  otter  means  had  failed  ;*  and  Dr.  Ma?,  of 
Washington,  reduced  a  similar  dislocation  at  the  end  of  six  weeks^ 

Fig.  232. 


Sir  Aitlej  Coopftr't  moda  of  making  szteailoti  iritb  pidleja. 

by  the  same  apparatus,  without,  however,  having  previouslj  reaor 
to  any  other  means.' 

I  have  myself  used  the  apparatus  occasionally,  both  in  my  hospital 
and  private  practice,  and  can  8pe*ik  favorably  of  its  operation. 

I  must  not  omit  to  mention  the  practice  adopted  by  Prof.  H.  H. 
Smith,  of  Philadelphia,  according  to  whom  nearly  all  dislocations  of 
the  shoulder,  of  a  recent  date,  may  be  promptly  and  easily  reduced 
by  manipulation  alone.  Ilia  method  consists,  first,  in  flexing  the  fore- 
arm upon  the  arm,  while,  at  the  same  moment,  the  elbow  is  lifted  from 
the  body ;  second,  in  rotating  the  humerus  upwards  and  outwards, 
employing  the  forearm  as  a  lever ;  and  third,  in  reversing  this  last 
movement,  that  is,  rotating  the  humerus  downwards  and  inwards,  while 
at  the  same  moment  the  elbow  is  carried  again  to  the  side.^ 

When  the  dislocation  is  into  the  axilla  this  manoeuvre  will  generally 
succeed ;  but  if  the  head  of  the  humerus  has  slipped  forwards,  even 
only  sufficient  to  engage  itself  slightly  under  the  tendons  of  the 
coraco-brachialis  and  biceps,  the  outward  rotation  of  the  humenis 
will  inevitably  thrust  the  head  further  forward,  and  fasten  it  more 
certaiuly  underneath  these  tendons;  while  the  rotation  of  the  humerus 
in  the  opposite  direction  will  alone  often  be  sufficient  to  carry  the 
head  directly  into  the  socket. 

Ancient  Luxatiom. — Finally,  I  ought  to  speak  somewhat  more 
detail  of  the  manner  of  procedure  and  of  the  principles  involved : 

t  Boston  Med.  and  Sarg.  Joam.,  vol,  xxzix.  p«  215. 

*  Boston  M«d.  and  Surg.  Journ,^  toI.  aricxT.  p.  454, 

*  H.  H.  Smith,  Gros&VSarg.,  ed.  of  1863,  p.  152. 
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laying  it  across  the  body  while  at  the  same  moment  it  is  rot 
slightly  outwards. 

If  still  the  reduction  is  not  accoinplished,  the  pulleys  must  at  once 
be  put  in  requisition.  The  sheet  passed  around  the  chest  and  fastened 
to  a  staple,  is  only  a  means  of  supporting  the  body  and  rendering  it 
more  steady;  as  a  means  of  connter-extension  its  value  is  inconsider- 
able. To  make  fast  the  scapula,  we  must  still  rely  mainly  upon  the 
naked  hands  of  strong  men  or  upon  a  strap  drawn  firmly  across  th^ 
process  and  held  in  place  by  an  assistant. 

It  must  be  constantly  borne  in  mind  that  we  intend  to  conquer  tb 
muscles  by  fatiguing  them,  and  that  this  cannot  be  done  by  a  fon 
suddenly  applied,  however  great  it  may  be,  but  only  by  gentle,  steady, ' 
and  long-con  tinned  extension.     The  muscles,  when  attacked  opealj 
and  vigorously,  resist,  and  will  suffer  laceration  rather  than  yield,  whi 
on  the  other   hand,  an  insidious  but  persevering  approach  seldoa 
fails  to  end  in  their  defeat.    The  forearm  is  again  flexed,  and  the  am 
carried  out  to  a  right  angle  with  the  body,  the  pulleys  secured  to  tht' 
loops,  and  the  assistant  takes  hold  upon  the  process,  while  the  surgeon 
draws  gently  upon  the  rope  attached  to  the  pulleys ;  as  soon  as  i 
thing  is  moderately  tense,  he  ia  to  desist  for  a  few  moments. 
the  rope  is  drawn  upon  gently,  and  again  the  progress  of  the  exten^io 
is  suspended.     In  this  way  the  operator  is  to  proceed  during  half 
hour,  or  two  hours,  as  the  nature  of  the  case  may  demand;  occasion 
ally  rotating  the  humerus,  and  occasionally  lifting  its  head  toward  the 
socket.     Meanwhile,  it  is  understood  that  the  principal  counter-ex- 
tension is  made  by  the  assistants,  who  must  relieve  each  other,  at  tb 
acromion  process.     The  sheet  in  the  axilla,  or  rather  against  the  sid 
of  the  chest,  has  some  value  in  this  respect  when  the  arm  is  at  a  right 
angle  with  the  body,  but  in  itself  it  cannot  control  the  scapula,  only  as 
it  holds  the  body  to  which  the  scapula  is  attached.     Much,  therefore^ 
as  we  may  regret  the  inconvenience  of  making  counter*extension 
hands  alone,  experience  and  anatomy  alike  must  teach  that  here  it  i 
the  only  mode.    If  these  dislocations  are  reduced  often  by  otl 
methods^  as  no  doubt  they  are,  then  it  is  only  an  evidence  that 
these  examples  little  or  no  counter-extension  was  necessary. 

Sometimes  the  dislocation  is  not  reduced  when  the  extension 
given  up,  but  if  then  a  resort  is  promptly  made  to  some  one  of  the 
simple  methods  already  described,  while  the  muscles  are  still  ex- 
hausted, it  very  often  happens  that  the  reduction  is  easily  accoc 
plished. 

It  will  be  prudent  in  all  cases^  in  order  to  prevent  a  reluxatic 
whether  the  dislocation  is  recent  or  ancient,  as  soon  as  its  reductic 
is  efl'ected,  to  place  the  arm  in  a  sling  and  secure  the  elbow  to  the  sid 
by  a  few  turns  of  a  roller.  I  do  not  think  the  axillary  pad  necessar 
and  I  am  afraid  it  has  sometimes  done  as  much  mischief  as  the  disld 
cation  itself. 

The  following  examples  will  illustrate  the  variety  of  expedients  to 
which  we  are  obliged  sometimes  to  resort  before  our  enorts  prove 
successful  ;— 

Thomas  Leeding^  of  Niagara  Co.,  N.  Y^  aet,  52,  a  laborer,  and  a 
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muscular  maD,  dislocated  his  right  arm  into  the  axilla,  by  jumping 
from  the  cars  when  they  were  in  full  niotioii.  The  blow  waa  received 
upon  the  shoulder.  An  intelligent  country  surgeon,  assisted  by 
several  otlicr  persons,  attempted  reduction  within  an  hour  after  the 
accident,  but  failed,  and  as  the  patient  had  some  disUmce  to  travel,  he 
was  not  brought  under  my  notice  until  eighteen  hours  had  elapsed. 
We  first  administered  chloroform,  and  then,  while  an  assistant  held 
firnaly  upon  the  acromion  process,  I  pulled  in  the  line  of  the  body, 
then  outwards,  and  finally  upwards,  but  to  no  purpose.  Having  then 
applied  Jarvis's  ''  adjuster,''  and  after  the  arm  had  been  kept  extended 
at  a  right  angle  with  the  body  fifteen  minutes,  we  removed  the  appa- 
ratus,  and  found  the  bone  in  its  place- 
John  Harrington,  get,  50,  a  very  large  and  powerful  man,  fell  while 
intoxicated,  and  dislocated  his  left  humerus  into  the  axilla*  No  sur- 
geon was  called  until  the  tenth  day,  when  be  first  consulted  Dn  Bud- 
ley,  who  at  once  brought  him  to  me.  Without  delay  we  applied  the 
pulleys,  and  placing  the  arm  at  a  right  angle  with  the  body,  wo  made 
extension  fifteen  minutes ;  occasionally  also  rotating  the  arm.  We 
then  removed  the  pulleys^  and  while  an  assistant  held  upon  the  acro- 
mion process,  with  my  heel  in  the  axilla  I  made  extension  in  the  line 
of  the  axis  of  the  body,  then  outwards,  and  finally  upwards  with  my 
foot  upon  the  top  of  the  scapula.  I  next  seated  my  patient  in  a  chair, 
and  drew  his  arm  and  axilla  forcibly  over  my  knee.  The  bone  was 
not  yet  reduced ;  I  therefore  bled  him  twenty-four  ounces,  or  until 
partial  syncope  was  induced,  and  proceeded  to  repeat  most  of  these 
processes,  but  with  no  better  result.  At  this  moment  I  determined 
to  use  sulphuric  ether,  which  had  just  been  introduced  as  an  anaesthetic, 
and  while  he  was  completely  under  its  influence  the  pulleys  were 
again  applied,  and  the  extension  continued  for  some  time,  and  until 
the  rope  broke.  He  was  then  again  placed  in  a  chair,  and  the  axilla 
brought  over  my  knee,  when  in  a  moment  the  reduction  was  accom- 
plished. 

John  Bowles,  of  Buffalo,  aged  45  years,  an  Irish  laborer,  tolerably 
muscular,  but  spare.  Bowles  fell  down  a  flight  of  stairs,  and  dislo- 
cated his  left  humerus  into  the  axilla.  The  shoulder  became  much 
swollen,  and  was  very  painful,  but  he  did  not  suspect  a  dislocation, 
and  did  not  consult  a  surgeon*  Eight  weeks  after  the  accident  he 
applied  to  me.  There  were  present  the  usual  signs  of  this  dislocation, 
but  the  arm  was  by  careful  measurement  one  inch  and  a  half  longer 
than  the  other. 

The  reduction  was  accomplished  on  the  same  day,  in  presence  of 
Drs.  Lee,  Webster,  Coventry,  Ford,  and  Jewett.  The  time  occupied 
in  the  reduction  was  about  two  hours.  An  attempt  was  first  made 
with  the  heel  in  the  axilla  and  with  violent  rotation  and  extension. 
The  same  plan  was  repeated  with  the  aid  of  ether,  which  was  adminis- 
tered freely.  Jar  vis's  adjuster  was  now  applied,  with  no  result,  except 
that,  either  in  consequence  of  the  force  employed  by  the  adjuster,  or  in 
consequence  of  the  free  use  of  ether,  or  of  both,  he  became  convulsed 
violently,  which  was  accompanied  by  frothing  at  the  mouth,  and  other 
grave  symptoms.    The  adjuster  was  removed,  and  the  exhibition  of 
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ether  discontinued.     As  soon  as  the  convulsions  ceased,  and  beforaf 
consciousness  had  returned,  extension,  rotation,  &c.,  were  again 
by  hands.    Finally,  after  all  extension  was  relinquished^  placing  my* 
knee  in  the  axilla  I  reduced  the  bone  by  a  very  slight  rotary  actioB 
upon  the  arm.     The  bone  was  at  once  plainly  in  its  socket,  but  th^ 
unusual  length  of  the  limb  continued,  being  one  inch  and  a  ha 
longer,  though  it  could  be  shortened  to  the  same  length  as  the  other] 
by  lifting  the  elbow.     A  pad  was  placed  in  the  axilla,  and  the  arn 
secured  with  a  sliog  and  roller.     The  next  day  the  arm  remained  it 
place,  but  it  was  now  only  one  inch  longer  than  the  other.     At  tha 
end  of  a  fortnight  it  was  only  three-quarters  of  an  inch  longer,  and  j 
could  be  reduced  to  the  same  length  by  lifting;  the  pain  and  aweUinjj 
about  the  shoulder,  which  never  were  great,  were  subsiding,  and  the 
patient  was  dismissed. 

However  skilfully  our  efforts  may  be  directed,  they  will  be  fonnd 
occasionally  to  fail ;  either  owing  to  adhesions  which  have  taken  place 
between  the  head  of  the  bone,  or  rather  its  capsule,  and  the  adjacent 
tendons,  muscles,  etc.,  to  some  extraordinary  position  of  the  head  and 
neck  of  the  bone  in  its  relation  to  ligamentous  or  tendinous  structureab^ 
to  a  filling  up  of  the  glenoid  fos^a,  or  to  some  other  cause  not  fully  ^ 
explained.  Such  failures  have  happened  not  only  in  the  hands  of 
ignorant  and  unskilful  surgeons,  destitute  of  appliances,  but  also  in  the 
hands  of  those  who  are  the  most  expert,  and  who  are  the  most  com- 
pletely  provided  with  all  the  necessary  apparatus.  Indeed,  if  the  truth 
were  known,  it  would  probably  be  found  that  the  number  of  failur 
has  been  greater  than  the  successes.  The  records  of  surgery,  howeve 
furnish  a  great  many  examples  of  ancient  dislocations  of  the  humera 
reduced  after  periods  ranging  from  one  month  to  six,  or  even  longeiJ 
Dieffenbach  has  been  able  to  accomplish  the  reduction  of  a  forwar 
dislocation  after  two  years,  but  not  until  he  had  cut  the  tendons 
the  pectoralis  major,  latissimus  dorsi,  teres  major,  and  teres  minor,  i 
had  divided  the  ligaments  surrounding  the  new  joint.' 

It  would  be  unjust  to  the  young  surgeon  not  to  call  especial  atten- 
tion to  the  numerous  examples  of  serious  and  even  fatal  accident*™ 
which  have  followed  upon  the  attempts  to  reduce  ancient  luxations  &lH 
this  joint      My  friend,  George  C.  Blackman,  of  Cincinnati,  a  distin- 
guished surgeon,  having  recently  met  with  one  of  these  unfortunate 
accidents  in  his  own  practice,  has  had  the  candor  to  make  a  public 
statement  of  the  case  and  of  the  circumstances  which  attended  it. 
a  letter  to  the  editor  of  the  WeMern  Lancet^  published  in  the  Noveml 
number  for  1856,  he  writes  as  follows:— 

"About  the  10th  utt.,  aided  by  yourself,  I  succeeded  in  reducing  bj 
manipulation,   without  the  pulleys,  a  dislocation  into  the  axilla, 
eighty  days*  standing.     The  redaction  was  accomplished  in  a  very  fei 
minutes,  under  the  influence  of  chloroform  and  ether,  and  the  nei 
morning  the  patient  left  for  the  country,  in  a  comfortable  condition. 
Since  that  I  have  received  no  tidings  from  him.     Encouraged  by  the 
result  in  this  case,  another  patient,  himself  a  physician,  a  tall,  athletio 

^  DieJrenbflDb,  Boat.  Med.  &nd  Surg.  Jonrn.,  vol.  icxii.  p.  382^  from  Medicin.  Z«UoDff. 
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lan,  and  about  fifty  years  of  age,  decided  to  sLibmit  to  the  same  mani- 
p Illation,  although  his  arm  had  been  dislocated  for  about  nixteen  weeks. 
The  dislocation  was  downwards  and  inwards,  and  about  the  tenth  week 
an  unsncceasful  attempt,  by  another  surgeon,  had  been  made  with  the 
pulleys,  to  which  the  force  of  six  men  was  applied  for  two  and  a  half 
hours.  The  patient  being  under  the  influence  of  chloroform  and  ether, 
aided  by  yourself,  Drs.  Fries,  Gary,  Graham,  and  Kauffman,  I  com- 
menced my  manipulations,  adducting,  rotating,  abducting,  and  elevat- 
ing the  arm.  These  efforts  had  been  made  for  about  ten  minutes,  and 
the  least  possible  violence  employed,  when  a  tumefaction  appeared  in 
the  pectoral  region,  which  in  a  few  minutes  attained  a  considerable 
size.  Supposing  that  the  axillary  artery  was  ruptured,  as  no  pulse 
could  be  felt  at  the  wrist,  a  ligature  was  immediately  applied  to  the 
vessel  at  the  upper  part  of  its  course.  The  operation  was  performed 
about  10  o  clock  A.  M.,  and  compression  of  the  pectoral  region  made 
by  means  of  a  sponge  and  broad  roller.  Oo  removing  this  the  next 
mornings  the  tumefaction  had  nearly  disappeared.  The  patient  con- 
tinued comfortable,  and  about  nine  days  after  the  application  of  the 
ligature  I  was  compelled  to  leave  the  city  on  a  professional  visit  to 
Indiana.  I  leffc  on  Friday  afternoon  and  returned  on  Monday  morning, 
at  which  time  I  learned  that  my  patient  had  died  on  Sunday  morning, 
from  hemorrhage  at  the  seat  of  ligature  " 

The  following  is  a  rhumi  of  similar  accidents  which  have  from 
time  to  time  occurred  in  the  practice  of  other  surgeons. 

Desault  twice  observed,  after  attempts  to  reduce  old  luxations  of  the 
shoulder,  *Hum€UTS  aeriennesJ^  It  is  quite  probable,  however,  that  in 
each  ciise  the  tumor  was  caused  by  the  rupture  of  a  bloodvessel' 

Pelletan.  also,  attempting  to  reduce  a  luxation  of  four  months^  stand- 
ing, thought  he  producexi  a  tumeur  aerienne,  but  it  being  opened  the 
patient  bled  to  death.' 

Malgaigne,  attempting  to  reduce  a  dislocation  of  sixty-eight  days' 
standing,  was  surpnsed  by  a  sudden  tumefaction  in  the  axilla,  and  on 
the  shoulder^  which  caused  so  much  alarm  as  to  induce  him  to  discon- 
tinue his  eflbrts.  Ice  was  applied,  and  the  hemorrhage,  which  he 
thought  came  from  muscular  branches,  was  arrested.^  Verduc  saw 
the  axillary  artery  ruptured  in  the  same  manner,  in  consequence  of 
which  the  patient  died.*  J.  L.  Petit  met  with  a  similar  case*  Platner 
mentions  a  case  of  rupture  of  both  axillary  artery  and  vein.  C.  Bell 
reports  an  example  of  rupture  of  the  artery  with  extensive  laceration 
of  the  muscles,  and  which  demanded  immediate  amputation.  Del  pec  h 
ruptured  the  artery,  and  his  patient  died  immediately.*  Flaubert  was 
more  fortunate,  the  effused  blood  being  absorbed  after  a  few  days. 
Froricp  saw  his  patient  die  within  one  hour  and  a  half  after  a  rupture 
of  the  axillary  vein,  John  C.  Warren,  of  Boston,  tied  the  subclavian 
artery  to  arrest  the  progress  of  an  enormous  aneurismal  tumor  in  the 


Deaaalt,  Joarn.  de  CKn.,  t.  iv.  p.  301. 
S|||ilgaigT)6f  op.  eit.,  p.  150. 
Cl^dfdac,  Operant,  da  la  Chir.,  1G93,  t.  i.  p. 

ll^gftigQ<9,  op.  cit.,  p.  152. 


>  Pelleian,  Chir.  CUn.^  t.  ii.  p.  dSL 
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axilla,  caused  bjr  the  redaction  of  a  recent  dislocation.*  Gibson*  o( 
PliiUidelphia,  lost  two  patients  in  attempting  to  reduce  old  luxatjoos 
of  the  humerus,*  and  he  relates  another  fatal  case  occurring  in  the 
practice  of  David*  of  Rouen.  Leudet,  of  Ronen^  lost  a  pattern  in  ilk 
way  in  1824.  In  thia  latter  case,  and  in  both  the  cases  occurring  in 
the  practice  of  Gibson^  there  was  a  fracture,  also,  of  the  lower  margiD 
of  the  glenoid  cavity. 

In  addition  to  these  lesions  of  arteries  and  veins  causod  by  attempta 
at  reduction  of  dislocated  shoulders,  in  both  recent  and  ancient  eadea, 
there  are  several  examples  recorded  of  sudden  death  when  no  such 
lesions  were  disclosed  in  the  autopsy.  In  the  case  reported  by  Lift- 
franc  death  was  ascribed  to  cerebral  congestion.  MM,  Lenoir  and 
Larrej  refer  to  cases,  also,  of  lesions  of  the  brachial  plexus,  causing 
paralysis,  yet  these  were  recent  cases,  and  the  reductioa  waa  easilj 
accomplished.^ 

In  the  following  case  an  attempt  to  reduce  an  ancient  dislocatioa 
of  the  humerus  occasioned  a  fracture  of  the  surgical  neck, 

Martha  Ilogan,  aet.  70,  of  Brooklyn,  N.  Y.,  was  admitted  into  the 
Long  Island  College  Hospital  during  the  spring  of  1860.  The  dislo- 
cation had  existed  six  weeks,  and  was  subcoracoid.  On  the  day  of 
admission  an  attempt  was  made  to  reduce  it^  both  by  Dr.  Johnson  and 
myself,  without  an  anaesthetic,  in  which  we  both  failed,  I  then  gave 
her  ether,  and  now  discovered  that  she  had  a  fracture  of  the  second 
and  third  ribs  on  the  same  side.  The  fractures  were  ununited.  While 
manipulating,  pulling  the  arm  gently  and  rotating,  the  surgical  neck 
of  the  humerus  gave  way.  She  did  not  survive  the  injury  many 
days,  and  the  autopsy  confirmed  this  diagnosis. 

i^orris  has  reported  three  cases  of  ancient  dislocation   into 
axilla,  treated  at   the  Pennsylvania  Hospital;  one^  of  four  wee! 
stauding,  was  reduced  in  thirty  seconds  by  the  aid  of  the  puUej 
the  second,  which  had  existed  seven  weeks,  was  reduced  by  the  sae 
means  in  about  one  hour;  and  the  third,  dislocated  ten  weeks, 
left  unreduced  afler  extension  and  counter-extension  had  been  ma 
for  an  hour.    In  the  second  case,  however,  suppuration  occurred 
or  about  the  joint,  and,  on  the  tenth  day,  the  abscess  was  openc 
giving  exit  to  a  large  amount  of  pus.     He  left  the  hospital  with 
parts  about  the  shoulder  still  much  hardened  and  stiff.* 


Dialocaiion^  with  Fracture  of  the  Surnurus  rwnr  its  Upper  EwL 

We  have  thus  far  omitted  to  speak  of  the  treatment  of  dislocatio 
of  the  humerus  accompanied  with  fracture  near  its  upper  end. 
older  writers,  almost  without  an  exception,  agree  in  declaring  the  r^ 
ductioo  of  these  dislocatious  impossible,  until  the  fracture  had  united. 
And,  so  late  as  the  year  1828,  we  have  the  report  of  a  case  treated  *™ 
this  manner  by  a  surgeon  in  Massachusetts,     Dr.  Warren,  of  Bo^ 

'  Warren,  Ainer.  Jotim.  Med.  PcL,  vol.  xi.  N.  S.  1846. 
'  Gibsftu^  Elements  of  Stirg.,  vol.  i.  p.  824,  4tb  ed. 
*  Lisfraiic,  Lenoi r,  L&rrey ,  Bui.  de  la  Soo.  Chir.|  I.  i* 
^  NorriSf  Am^t.  Joura«  Med.  Soi.,  xzxi.  p.  24. 
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himself  reduced  the  dislocation  at  the  end  of  four  weeks,  when  the 
fracture  was  found  to  have  united.^ 

But  since  the  introduction  of  aniesthetics  immediate  attempts  at 
reduction  have  more  often  proved  successful;  and  in  no  case  can  the 
surgeon  excuse  himself  for  having  omitted  to  make  the  effort. 

Bichet  reports  an  example  of  this  kind  in  a  man  sixty  eight  years 
of  age,  in  whom  tlie  dislocation  was  complicated  with  a  fracture  of 
the  neck  of  the  humerus.  The  attempt  was  not  made  until  the  fourth 
day,  when  it  proved  successful  without  extension.  The  fracture  was 
afterwards  ailjusted  and  consolidated  so  that  he  recovered  the  com- 
plete use  of  his  arm,' 

At  a  meeting  of  the  New  York  Academy  of  Medicine,  in  May, 
1855,  Dr.  Watson  reported  a  case  of  fracture  of  the  humerus  near  its 
head,  complicated  with  a  dislocation  into  the  axilla.  The  patient  was 
Lmrobust  man,  past  the  middle  age,  and  had  received  the  injury  by  a 
^low  on  the  shoulder  from  a  steam-engine.  He  was  very  much  pros- 
trated at  the  time  of  being  admitted  into  the  hospital,  and  the  exami- 
nation was  not  made  until  the  following  morning.  The  arm  was  then 
fonnd  lying  close  to  the  side,  but  in  other  respects  it  presented  the 
usual  signs  of  a  dislocation.  Ether  was  immediately  administered ; 
and  while  extension  and  counter-extension  were  applie^l,  and  a  sweep- 
ing motion  given  to  the  arm,  drawing  it  from  the  body,  firm  pressure 
with  the  fingers  was  made  in  the  axilla,  forcing  the  head  toward  the 
socket,  and  the  bone  slipped  into  its  position.^ 

In  the  Transactions  of  the  American  Medical  Associalionf  I  have  re- 
ported a  case  of  supposed  dislocation  accompanied  with  a  fracture, 
which  I  succeeded  in  reducing  on  the  eighth  day.* 

During  the  last  two  years,  however,  I  have  twice  failed  in  attempts 
to  recluce  similar  dislocations.  The  first  patient,  John  Riley,  iet.  49, 
was  admitted  to  Bellevue  Hospital,  March  29tb,  1864,  having  received 
the  injury  two  days  before.  The  dislocation  was  subcoracoiJ,  and  the 
humerus  was  broken  at  its  surgical  neck.  Having  placed  him  under 
the  influence  of  ether,  assisted  by  Dr.  Stephen  Smith  and  several  other 
surgeons  of  the  liospit^l,  I  attempted  to  reduce  the  dislocated  bone, 
but  after  a  trial  prolonged  through  one  hour  or  more,  the  eftbrt  was 
abandoned. 

The  second  ease  was  in  a  man  aged  about  40  years,  who  was  ad- 
mitted to  Bellevue  Hospital  in  July,  1864,  with  a  dislocation  of  the 
head  of  the  humerus  forw'ards,  and  a  fracture  of  the  surgical  neck,  of 
four  weeks^  standing.  A  surgeon  had  attempted  reduction  immedi- 
ately after  the  receipt  of  the  injury,  but  had  failed.  We  found  the 
fracture  still  ununited,  and  placing  him  under  the  influence  of  ether, 
we  tried  faithfully,  by  pushing  and  pulling  and  by  various  other  ma-^ 

auvres,  to  reduce  the  dislocation,  but  without  success. 


ir 


'  Boston  Med,  and  Suri(*  Jourti*,  No-  L,  1828;  also,  Amen  Journ*  Med.  8ci.,  vol.  iii. 
p,  233* 

•  Richf^t,  Amer;  Jonm,  Med.  Sci.»  voL  xiK,  new  per,,  p.  293,  from  BnUetin  de  Th^rapi. 

•  Watson,  Am«r.  Jotim.  Med*  Set,  vol.  xvi.,  new  Bt*r.,  p*  383. 
Op,  cit,  Yoh  U.  p,  93. 
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The  fractures  united  in  both  cases  promptly,  and  attempts 
subsequently  made  to  reduce  the  dislocation,  but  to  no  purpose. 

Other  examples  have  been  recorded  by  surgeons  in  which  the  r©-j 
duction  has  been  accomplished  immediately,  and  without  much  dif 
culty,  by  simple  pressure  upon  the  head  of  the  bone,  while  the  patiei 
was  un(ler  the  influence  of  an  anesthetic,  and  without  the  aid  of  ex^ 
tension ;  indeed,  it  is  quite  doubtful  whether  extension  in  these  i 
is  of  any  service.    If,  however,  the  surgeon  were  to  fail  by  pr 
alone,  it  would  be  proper  to  employ  exten&ion  and  manipulatio 
the  event  of  a  failure  by  these  means,  the  case  ought  to  be 
a  fracture,  and  the  earliest  period  after  the  union  of  the  iVagmenlij 
should  be  seized  upon  to  accomplish  the  retJuction  of  the  dislocation.] 
The  frequent  success  of  the  older  surgeons  by  this  method  19  sufficieoll 
to  warrant  the  attempt. 

The  treatment  of  compound  dislocations  of  this  joint  will  be  dis- 
cussed in  a  separate  chapter  devoted  to  the  general  consideration  <  ' 
cofnpound  dislocations  or  all  the  joints  connected  with  the  long  baaei] 


§2.  Dislocation  Of  THE  HuMicKug  FoawARDs.  {Subeoracoid  and  8^^ 

clavicular,) 

Causis, — The  causes  of  this  dislocation  are  the  same  with  Ihosi] 
which  produce  dislocation  downwards  into  the  axilla,  except  that  it] 
is  more  likely  to  occur  in  a  fall  upon  the  elbow  or  upon  the  handj 
when  the  line  of  the  axis  of  the  arm  and  forearm  is  thrown  behind 
the  body.  If  it  is  the  result  of  a  direct  blow,  the  impulse  has  usuallyl 
been  received  rather  upon  the  back  than  upon  the  outer  side  of  tbej 
head  of  the  humerus;  or  the  upper  end  of  the  bone  having 
originally  thrown  directly  downwards  upon  the  inferior  edge  of  ibel 
scapula,  may  have  been  made  to  assume  the  position  forwards^  bo-l 
neath  the  pectoral  muscle,  in  consequence  of  the  peculiar  action  of  J 
the  muscles,  or  of  the  position  of  the  arm  in  an  attempt  to  rise.  ByJ 
this  latter  mode  of  explanation  the  dislocation  forwards  i&  consecu- 
tive only  upon  a  dislocation  downwards. 

In  several  instances  which  have  come  un3er  my  notice  the  disIocaH 
tion  has  been  due  to  muscular  action  alone.     In  one  example  the 
dislocation  occurred  frequently  in  consequence  of  epileptic  <x>uval- 
sions.     This  was  in  the  person  of  a  lad,  set.  18,  of  a  slender  frame  and! 
feeble  muscles.     When  the  dislocation  had  taken  place,  he  was  fre-l 
queatly  able  to  reduce  it  himself;  sometimes  he  was  obliged  to  calij 
upon  a  surgeon^  and  at  other  times  he  left  it  out  a  day  or  two»  ofi 
until  it  became  reduced  spontaneously.     This  spontaneous  reductioa] 
generally  took  place  at  night,  during  sleep.     At  the  time  he  eidl^id 
upon  me  the  bone  had  been  out  two  days,  and  he  could  not  reduce  it  I 
I  administered  chloroform,  and  then  made  repeated  and  prolonged  j 
efforts  at  reduction,  adopting  all  the  usual  modes  of  manipulation,  out  I 

*  Hartshorne,  Cn«ie  rpdnced  by  Manipulation,  Amer.  Jouni.  Med.  Sek|  Jud.  ISJS,  J 
pp*  273-^,  from  Med.  Bxa turner* 


DISLOCATION    OF    THE    HUMEBUS    FOBWARDS. 


571 


Fig.  233. 


without  resorting  to  meclianical  appliances.  The  father  now  refused 
to  allow  me  to  proceed,  and  he  was  taken  home  with  the  bone  unre- 
duced. The  following  day  lie  called  at  ray  office,  to  say  that  during 
the  night,  while  asleep,  and,  he  thinks,  while  turoing  over  in  bed,  the 
bone  guddenly  resumed  its  place. 

JPai/wlogy, — Omitting  for  the  present  to  speak  of  partial  luxations, 
tbe  existence  of  which,  as  a  form  of  traumatic  dislocation,  we  are  pre- 
pared to  question,  we  shall  proceed  at  once  to  describe  the  anatomical 
relations  and  the  various  lesions  which  generally  accompany  a  com- 
plete luxation  forwards. 

Of  these  we  shall  observe  two  principal  varieties,  differing  mainly 
in  the  degree  or  extent  of  the  displacemenL 

Thus  we  may  find  the  head  of  the  humerus  resting  beneath  the 
coracoid  process,  having  the  conjoined  tendon  of  the  short  bead  of  the 
biceps  and  of  the  coraco-brachialis 
lying  upon  its  anterior  surface,  while 
its  posterior  and  outer  surface  rests 
upon  the  venter  of  the  scapula  in 
front  of  the  glenoid  fossa ;  in  which 
position  it  has  usually  thrust  up,  to 
a  greater  or  less  extent,  the  belly  of 
the  subscapular  muscle. 

Sir  Astley  Cooper,  Fergusson,  and 
others,  when  mentioning  this  form 
of  dislocation,  call  it  a  '*  dislocation 
into  the  axilla;''  by  Boyer  it  is  called 
a  "primary  luxation  forwards."  Dr* 
Wood,  of  New  York,  has  reported 
an  example,  accompanied  with  a 
fracture  of  the  neck  of  the  humerus, 
which  he  has  named  "dislocation 
under  the  subscapularis  muscle." 
The  drawing  which  accompanied 
the  report,  made  from  the  autopsy,  sufficiently  shows  that  it  was  a 
dislocation  of  the  same  character  as  that  which  we  are  now  describe 
ing/  Dr.  Parker  has  called  attention  to  a  similar  case,  an  account  of 
which  was  finst  given  in  Reese's  edition  of  Cooper's  Surgical  Dic- 
iwmiry.  The  head  of  the  humerus  reposed  in  the  "subscapular  fossa."* 
By  Malgaigiie,  Vidal  (de  Cassis),  ana  others,  this  is  called  a  subcora- 
coid  dislocation,  a  term  which,  as  being  more  distinctive  and  appro* 
priate  than  either  of  the  others,  I  shall  choose  to  adopt. 

In  the  second  variety,  the  head,  having  escaped  from  underneath  the 
coracoid  prooeas,  is  made  to  approach  nearer  to  the  sternum,  so  as  to 
apply  itself  more  or  less  closely  to  the  inferior  edge  of  the  clavicle. 
In  which  case  the  head  and  neck  will  be  placed  behind  the  pectoral  is 
minor,  and  also  behind  the  short  head  of  the  biceps  and  coraco-bra- 


Eaboonoold  ditloutloD. 


i  Wooti,  New  York  Journ.  of  Med.,  May,  1^50.  p.  2S2. 
«  Parker,  New  Vork  Journ.  of  M«d.,  Murcii,  ib52,  p.  167. 


572 


DISLOCATIONS    OF    THE    SHOULDER. 


F[g.  234. 


M^^ 


\i 


/ 


BnWl&vtcQlAr  dlnloeitioa. 


chialis;  or  betweeB  these  several  muscles  on  the  one  hanrl.  anrl  the 

serratus  magtius,  covering  the  second  and  third  ribs,  on  the  other  hami 

Upon  the  appearances  which  accompany  this  more  advanoel  " 

of  dislocation  writers  have  gen 
based  their  descriptions,  aiagmjota, 
treatment,  &c.,  of  forward  luxations. 
In  either  form  of  the  accident  the 
deltoid,  with  the  supra,  and  infra -spinR- 
tug,  is  greatly  stretched,  and  the  t**a 
latter  sometimes  torn;  the  snbscapa* 
laris  is  displaced  upwards  and  bock- 
wards,  while  its  tendon  is  in  some  io- 
Btances  completely  wrenched  from  ilie 
head  of  the  humerua.  Mr.  Erichaea 
has  seen  the  lesser  tubercle  itself  com- 
pletely broken  off  in  two  examples  of 
this  accident  which  he  has  been  per< 
mitted  to  examine  after  death.*  Occa- 
sionally the  axillary  nerves  are  carrier! 
forwards  with  the  head  of  the  bone; 
and  in  this  case  the  pain  produced  by 
their  being  thus  pressed  upon  is  even 
greater  than  in  dislocations  into  the  axilla. 

In  this  accident,  as  in  dislocation  downwards,  the  long  head  of  the 
biceps  is  sometimes  broken;  the  circumflex  nerve  may  be  contused  or 
ruptured,  and  the  capsule  is  generally  torn  very  extensively. 

Bymplojm. — ^If  the  dislocation  is  subclavicular  (Fig,  234),  a  depression 
exists  under  the  outer  end  of  the  acromion  process,  extending  also  un- 
derneath its  posterior  margin  ;  the  elbow  hangs  away  from  the  body, 
and  a  little  backwards;  the  axis  of  the  limb  is  much  changed,  being 
thrown  inwards  in  the  direction  of  the  middle  of  the  clavicle,  the 
whole  body  inclining  moderately  to  the  same  side ;  there  is  also  more 
or  leas  inability  to  move  the  arm,  especially  in  a  direction  forwards  or 
outwards ;  a  fulness  is  seen  underneath  the  clavicle,  and  to  the  steroal 
side  of  the  coracoid  process,  occasioned  by  the  head  of  the  huraeras; 
the  head  moving  with  the  shaft.  To  these  we  may  add  the  common 
sign  of  all  dislocations  of  the  humerus,  mentioned  by  Dugas,  viz^  the 
impossibility  of  placing  the  hand  upon  the  opposite  shoulder  while  at 
the  same  moment  the  elbow  is  made  to  touch  the  front  of  the  chesL 

If  the  dislocation  is  forwards,  but  8ul>coracoid»  the  head  of  the  bone 
will  be  found  below  this  process  and  deep  in  the  anterior  margin  of 
the  axillary  fossa.  It  cannot,  therefore,  be  so  distinctly  felt;  but  the 
other  signs  are  the  same  as  in  the  dislocation  forwards  under  the 
clavicle. 

Progiwsu, — ^While  on  the  one  hand  experience  has  shown  that  the 
axillary  nerves  and  artery  are  less  liable  to  suffer  serious  and  permaaeat 
injury  than  in  dislocation  downwards,  and  that  the  capsule,  ^Hth  the 
tendinous  and  muscular  tissues  about  the  joint,  are  no  more  liable  to 


*  Erichsen,  Soienc©  and  Art  of  Snrgerj,  2d  Amer.  ed.»  p.  260. 
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laceration,  on  the  other  hand,  the  difficulty  of  reduction  has  been  oftea 
increased,  and  coni5eqaently  a  large  number  of  examples,  in  propor- 
tion to  the  actual  number  which  occur,  have  been  left  unreduced. 

Fig.  235. 


% 
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iabeonmrid  luzklloa. 

Dr.  Norris  relates  a  case  which  the  surgeon  who  was  first  called 
supposed  to  be  a  mere  contusion,  but  which,  on  being  admitted  to  the 
Pennsylvania  Hospital,  three  months  after  the  accident,  was  foiind  to 
be  a  dislocation  forwards  under  the  clavicle.  The  arm  was  almost 
useless.  Dn  Norris  made  extension  and  counter-extension  with  pul- 
leys nearly  an  hour,  but  to  no  purpose;  and  finally,  at  the  request  of 
the  patient,  the  attempt  was  given  over.^ 

Trealmeni, — The  same  rules  of  treatment  which  we  have  established 
in  relation  to  dislocations  into  the  axilla  will  be  found  to  be  applicable 
to  this  dislocation,  with  the  exception  that  the  extension  will  have  to 
be  made,  generally  at  first,  somewhat  in  a  line  backwards  from  the 
body^  and  that  our  efforts  will  frequently  have  to  be  continued  wdth 
more  perseverance,  although  with  less  fear  of  injury,  in  consequence 
of  supposed  adhesions  between  the  artery  and  the  adjacent  tissues. 
The  extension  also  must  always  be  made  downwards  and  outwards, 
if  the  dislocation  is  subclavicular,  until  the  head  of  the  bone  has  es- 
caped from  beneath  the  coracoid  process;  we  may  then  pull  directly 
outwards  or  even  upwards,  while  at  the  same  moment  pressure  is 

head  of  the  bone  in  the  direction  of  the 


socket 


upon 


<  l^oiris,  Amer.  Joam.  Med.  SoK,  toI.  xxv,  p.  279. 
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If  the  dislocation  is  aubcoracoid,  our  modes  of  prooedore  m 
scarcely  vary  in  any  respect  from  tbose  which  we  have  recomraondetl 
for  dislocations  into  the  axilla. 

The  plan  adopted  in  the  following  case  has  been  foand  sufficient  in 
several  examples  of  subcoracoid  dislocation. 

Mr.  McA.,  of  Buffalo,  aet.  73,  moderately  muscular,  fell  through 
trap-door,  striking  upon  his  right  elbow,  and  dislocating  the  hamer 
forwards.  Within  two  hours  after  the  accident,  I  found  the  head 
the  bone  resting  under  the  coracoid  process,  where  it  could  be  di 
tinctly  felt  and  seen.  There  was  a  marked  depression  under  th« 
acromion  process,  and  the  arm  was  carried  out  from  the  body  and 
slightly  back.  He  had  not  suffered  much  pain.  The  patient  was 
seated  in  a  chair,  and  while  Dr.  Lemon,  who  was  at  that  time  m^ 
pupil,  supported  the  acromion  process,  I  pushed  the  head  of  the  h 
merus  outwards  toward  the  socket  with  my  left  hand,  while  with 
right  I  pulled  gently  upon  the  arm  in  the  direction  of  the  axis  of 
body.  After  about  twenty  seconds  it  slid  suddenly  into  its  pUoe 
with  an  audible  snap. 

Simple  manipulation  alone  will  also  be  found  sufficient  in  many 
cases  of  subclavicular  dislocation. 

A  German,  Simeon  Grennas,  set.  21,  fell  upon  an  icy  aide- walk,  ai 
dislocated  his  right  humerus  under  the  clavicle.    We  found  him  aboi 
an  hour  after  the  accident  sitting  with  his  head  inclined  to  his  ri^] 
side,  and  supporting  his  elbow  with  his  left  hand.    A  marked  dep; 
sion  existed  under  the  outer  end  of  the  acromion  process  and  ins^ 
of  the  usual  fulness  there  was  a  flatness  under  the  process  behi 
The  elbow  was  carried  out  from  the  body,  and  very  slightly  baekwa: 
While  Dr.  Boardman  supported  the  acromion  process  I  lifted  the  el 
from  the  side,  carrying  it  first  upwards  and  backwards,  and  then 
wards,  making  thus  a  short  detour  with  the  arm,  and  when  the 
noBUvre  was  nearly  completed  the  bone  slid  into  its  socket  with  a  slight 
snap.    No  extension  was  used,  and  no  more  force  was  employed  thi 
was  sufficient  to  lift  and  rotate  the  arm.     He  was  not  at  the  time 
the  reduction  faint,  nor  were  his  muscles  relaxed  from  any  othe? 
cause. 

More  than  once  I  have  accomplished  the  reduction  by  extensi! 
made  directly  upwards,  as  in  the  following  example. 

A  gentleman,  forty -five  years  of  age,  had  his  left  shoulder  dislocal 
forwards  under  the  clavicle  in  a  railroad  collision,  on  the  8th  of  Ocl 
ber,  1858.    A  young  surgeon  had  been  making  extension  in  varioos 
ways  for  half  an  hour,  when,  by  placing  my  foot  upon  the  top  of 
scapula  and  drawing  the  arm  directly  upwards,  I  accomplished 
reduction  immediately  and  without  much  effi^rt.     Six  months  a 
the  accident,  I  found  the  deltoid  muscle  considerably  wasted,  and 
was  still  unable  to  raise  his  arm  to  a  right  angle  with  the  body, 

I  have  in  this  way  also  reduced  a  dislocation  which  had  exisi 
seventeen  days,  the  nature  of  the  accident  having  been  misunderstood 
by  the  attending  surgeon.     The  man  was  twenty-three  years  old,  and 
quite  muscular.     The  dislocation  had  been  produced  by  a  severe 
received  directly  upon  the  shoulder,  and  the  arm  was  still  considerablj 
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swollen  and  very  tender.  The  reduction  was  accomplished  in  a  few 
aeoonds  while  the  patient  was  under  the  iafloence  of  chloroform,  but 
by  my  hands  alone,  aided  only  by  the  pressure  of  the  foot  upon  the 
top  of  the  scapula. 

In  December,  1^57^  Dr.  White,  of  Buffalo,  and  myself,  reduced  a 
subclavicular  dislocation  of  the  right  shoulder,  which  had  existed  sixty 
days,  in  a  man  sixty -eight  years  of  age.  The  surgeon  who  first  saw 
the  man  thought  it  was  only  a  sprain  or  a  severe  bruisa  When  he 
came  to  Buffalo,  the  whole  limb  was  enormously  swollen,  and  neither 
Dr.  White  nor  myself  hud  much  expectation  of  accomplishing  a  re- 
duction without  a  resort  to  pulleys  ancl  anaesthetics.  He  was,  however, 
placed  upon  the  floor,  and  after  extension  made  for  about  half  an 
hour,  during  which  time  we  had  pulled  the  arm  in  various  directions, 
upwards,  outwards,  and  downwards,  I  at  last  succeeded  while  my  heel 
was  placed  in  the  axilla,  and  while  the  limb  was  undergoing  a  slight 
rotation.     No  anaesthetic  was  employed. 

These  several  cases  are  mentioned  that  the  surgeon  may  understand 
how  impossible  it  is  always  to  establish  absolute  and  invariable  rules 
of  procedure  which  shall  be  applicable  to  every  accident  of  this  cha- 
racter. The  method  which  will  succeed  readily  in  one  case  may  fail 
completely  in  another,  although  belonging  to  the  same  class,  and  not 
apparently  differing  in  its  anatomical  relations.  Before  relinquishing 
the  attempt,  we  ought  to  have  put  into  requisition  all  the  expedients 
which  the  experience  of  other  eurgeons  has  shown  to  be  worthy  of  a 
trial. 

I  Within  the  last  year  I  have  seen  two  ancient  subcoracoid  disloca- 

I  tions  at  Bellevue  Hospital.  One  of  these  cases,  in  the  person  of  James 
Thompson,  mt  49,  has  existed  two  years  or  more.  He  is  employed 
about  the  hospital  as  a  carpenter,  and  has  a  tolerably  useful  arm.  The 
second,  in  the  person  of  Rosanna  Casey,  eet.  32,  had  existed  six  weeks 
wtien  she  was  admitted.  Various  attempts  had  been  made  to  reduce 
the  dislocation  before  admission.  During  the  week  following  her 
admission  an  attempt  was  made  at  reduction  b}^  Dr.  Verona,  an  in- 

:  telligent  house  surgeon,  subsequently  by  Dr.  James  E.  Wood,  and  at 
the  end  of  three  months  the  attempt  was  made  by  myself,  before  the 

I     class  of  medical  students,  the  patient  being  each  time  under  the  influ- 

1  ence  of  an  anmsthetic.  She  was  finally  discharged  with  the  bone  still 
unreduced. 

!  Mary  Coffee,  ast.  46,  was  admitted  also  to  the  Charity  Hospital,  in 
Feb.  1864,  with  the  same  dislocation,  which  had  existed  six  months, 
Laving  been  mistaken  at  first  for  a  fracture.    I  found  her  arm  free 

I     from  swelling  or  paralysis,  and  moving  quite  freely  in  its  new  socket, 


§  3.  Dislocation  of  thk  HuMEaus  Backwards.     (Subspinata  ) 


This  form  of  dislocation  has  been  seldom  met  with.  Only  two 
cases,  according  to  Sir  Astley  Cooper,  occurred  in  Guy's  Hospital  in 
thirty-eight  years;  but  in  the  last  edition  of  Sir  Astley  Cooper's 
treatise  on  Fractures  and  Dislooatiom^  edited  by  Bransby  Cooper,  nine 
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cRvSes  are  tnentiotied.*  Sedillot,'  Malgaigoe,  Desclaux.'  Tan  Buren/ 
W,  Parker/  Lepelleder,®  Towbridge/  Pbysick,  Snyder,'  and  myself, 
have  each  seen  one  example,^ 

Causes. — ^One  of  the  patients  mentioned  in  Mr,  Cooper's  book  had 
his  shoulder  dislocateri  backwards  in  an  epileptic  convulsion ;  one  ba*! 
fallen  upon  his  shoulder ;  another  met  with  the  accident  while  pUib-_ 
ing  a  person  violently  with  the  arm  elevated ;  and  a  fourth,  i?een 
Coley,  was  *'  pulled  down  by  a  calf  which  he  was  driving,  a  cord  hai 
ing  been  tied  to  one  of  the  calf^s  legs,  and  being  held  fast  by' 
man's  hand.'*  My  own  patient,  Frederick  Kretner,  had  his  arm  cauglj 
in  machinery  on  the  14tb  of  Jan.  1860.  The  dislocation  was 
covered  when  I  was  preparing  Uj  amputate  the  arm  soon  after  tfa 
accident  occurred.  Of  the  manner  in  which  the  other  cases  were  pr 
duced  no  precise  account  is  given,  Desclaux's  patient  fell  from  a 
height  with  his  arm  in  front  of  him.  In  the  case  seen  by  Dr.  Parker 
of  New  York,  a  woman,  aet.  60,  had  fallen  forwards  and  struck  uf 
the  outside  of  her  elbow,  arm,  and  shoulder.  No  attempt  was  ma 
to  reduce  it  until  the  fourteenth  day,  she  not  having  for  some  tio 
called  the  attention  of  any  surgeon  to  its  condition.  Trowbridgd 
patient  was  thrown  from  a  horse,  striking  on  the  palm  of  his  hand. 

Pathology. — ^Mr.  Cooper  has  given  us  a  careful  account  of  the  did 
section  in  the  case  of  Mr.  Complin,  already  alluded  to,  whose  arm  ha 
been  dislocated  by  muscular  spasm.  This  gentleman  was  fifty-two 
years  of  age,  and  had  been  subject  to  epileptic  fits,  in  one  of  which  1 
shoulder  was  dislocated.  Many  attempts  were  made  to  reduce  it,  I 
although  it  seemed  to  be  easily  drawn  into  its  socket  by  extensic 
merely;  yet,  as  soon  as  the  force  ceased,  the  head  of  the  bone  slipp 
again  upon  the  dorsum  scapulae,  and  in  this  situation  it  was  finalM 
permitted  to  remain  nntil  his  death,  which  did  not  take  place  untn 
five  years  after.  In  the  mean  time  he  was  able  to  move  the  limb  but 
very  slightly,  so  that  his  arm  was  almost  useless. 

Mr.  Cooper,  to  whom  the  arm  was  sent  after  death,  found  the  head 
of  the  bone  resting  under  the  spine  of  the  scapula,  and  against  the 
posterior  edge  of  the  glenoid  fossa,  where  it  had  formed  a  slight  ^^ 
pression,  and  the  head  itself  had  become  somewhat  changed  in  for 
by  absorption.     The  tendon  of   the  sabscapularis  muscle  and  th 
internal  portion  of  the  capsular  ligament  were  torn  at  the  point  wher 
the  muscle  was  inserted,  but  the  greater  portion  of  the  capsule 
mained,,  having  been  pressed  back  by  the  head  of  the  bone,    Th 
flupra-spinatus  was  stretched,  while  the  infra-spinatus  and  teres  minn 
were  relaxed.    The  long  head  of  the  biceps  was  elongated,  but  nd 


J  A.  Cooper,  op.  cit.,  p.  3B2. 

«  Smlillot,  Amer.  Journ.  of  Med.  8ci.,  vol.  xiii.  p.  651,  Feb.  1S34. 

*  t>ttijdaux,  N«w  York  JonrQ.  of  M©«L,  Nov.  1851,  p.  109,  from  Revae  M#dioa1e. 

»  Vab  Bar«n,  Ibid.,  Nov.  18S1,  p,  110.  >  Parker,  ibid.,  Maroh,  1852,  p.  186. 

*  Lt>peU*}ti6r,  Atiatir.  Ji>iirn.  Me<i.  Sci.,  vol.  xvi.  p.  62t>,  from  Arob.  (l^n.,  Nov.  l^^S 
T  Trowbridgt*,  Bo&l.  MaJ.  aiid  Surg.  Jooro*,  vol.  xxvii.  p.  99*     *  Gibson's  Surcerf 

*  Examples  have  also  been  seen  by  Dupujtren^  Aitiolt,  Beat,  Levachtir,  Berardf  \ 
zeaui  Velpeau,  Fergiissoti  and  Kirkbridt^.    Nt»w  York  Joam.  Med.,  ftlarch^  l%t>%\ 
193. 
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Fig*  236. 
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red.    The  glenoid  fossa  was  roagli  and  irregular  upon  its  sur- 
face, tbe  cartilage  being  absorbed. 

The  fact  that  the  bone  would  not  remain  in  place  when  reduced, 
was  explained  by  the  rupture  of  the  subscapular  is,  and  the  cousequent 
loss  of  antagonism  to  the  action  of  the  iiifra-spinatus  and  teres  minor.* 

The  accompanjing  drawing  is  a  copv  of  that  furnished  by  Mr. 
Cooper,  to  illustrate  the  position  occupied  by  the  bone, 

I  ought  to  mention  that  this  case  has  been  regarded  by  Vidal  (de 
Cassis),  Malgaigne,  and  others,  as  only 
subacromial,  and  as  a  variety  of  the  dis- 
location backwards,  differing  from  that 
in  which  the  head  of  the  bone  occupies 
a  position  underneath  the  spine.  But 
as  I  can  see  no  difference  except  in  the 
degree  or  extent  of  the  displacement,  I 
prefer  not  to  regard  the  distinction  made 
Dy  these  surgeons. 

Sympioms, — The  signs  of  this  accident 
are,  a  projection  under  the  spine  of  the 
scapula,  produced  by  the  head  of  the 
bone,  the  head  being  obedient  to  the 
motions  of  the  arm;  a  corresponding 
depression  in  front  and  undefthe  outer 
extremity  of  the  acromion  process;  a 
wide  space  between  the  head  of  the  bone 
and  the  coracoid  process,  into  which  the 
fingers  may  be  pushed  deeply;  the  axis  of  the  shaft  of  the  humerus 
directed  upwards  and  outwards  toward  a  point  posterior  to  the  glenoid 
fossa;  the  forearm  carried  forwards  across  the  chest;  the  humerus 
rotated  inwards^  unless  the  subscapalaris  muscle  is  torn ;  immobility, 
but  the  motions  of  the  arm  are  not  generally  so  much  impaired  as  in 
either  of  the  other  dislocations;  and  finally,  as  in  all  other  dislocations 
of  the  homer ua,  the  hand  cannot  be  laid  upon  the  opposite  shoulder 
while  the  elbow  touches  the  front  or  side  of  the  chest.  In  Parker's 
case  the  elbow  was  thrown  outwards,  although  the  arm  was  carried 
very  much  across  the  chest.  Besclaux's  patient  held  his  hand  upon 
his  head,  with  his  arm  horizontally  across  his  body. 

Usually  the  diagnosis  will  be  easily  made;  in  my  own  case  the 
position  of  the  head  of  the  bone  was  easily  recognized,  bat  Sir  Astley 
relates  one  case  in  which,  on  the  morning  following  the  accident,  a 
surgeon  was  unable  to  discover  the  dislocation,  and  on  the  seventeenth 
day  Bransby  Cooper  failed  to  make  the  diagnosis ;  nor,  indeed,  on  the 
twenty -third  day  did  Sir  Astley  himself  determine  that  it  was  a 
dislocation,  until  he  had  unexpectedly  reduced  it  while  manipulating 
upon  the  arm.  In  a  second  example,  Sir  Astley  at  first  believed  it 
to  be  a  fracture,  but  a  more  careful  examination  showed  it  to  be  a  dis- 
location backwards.  In  this  instance  the  limb  could  not  be  rotated 
outwards,  as  the  subscapularis  was  not  torn,  and  continued  to  offer 


Bubiplnoai  dlilocnUoo. 


Sir  Astley  C{H>per,  op.  elt.i  p*  354. 
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pesiatatjce  when  the  arm  was  moved  in  this  direction ;  he  was  als} 
suffering  much  more  pain  thiio  did  the  other  patients,  owing,  ik£  Sir 
Astley  thinks,  to  pressure  upon  the  articular  nerves.  In  the  case  of 
Mn  Colli  nson^  also  mentioned  by  Mr.  Cooper,  a  surgeon,  who  saw  ihe 
patient  immediately  after  the  accident^  failed  to  discover  tbe  true 
nature  of  the  injury ;  and  Trowbridge's  patitjnt  had  suHered  a  Jisloa- 
tioQ  several  weeks  before  the  nature  of  the  accident  was  full/ 
determined. 

Prognosis.^The  rednction  has  always  been  sooner  or  later  accom* 
plished,  except  in  one  instance ;  in  this  case  we  have  seen  that  the  arm 
never  recovered  any  considerable  degree  of  usefulness.  Mr,  CoUinaans 
arm,  reduced  on  the  second  day,  was  restored  to  all  of  its  functiotw 
within  one  month.  Dr.  Parker*s  patient  had  nearly  recovered  the 
complete  use  of  her  arm  at  the  end  of  four  weeks,  although  it  was  not 
reduced  until  it  had  been  out  fourteen  days.  Sedillot  succeeded  in 
reducing  the  dislocation  in  the  case  of  his  patient,  at  the  end  of  one 
year  and  fifteen  days,  Lepelletier  after  forty *five  days,  TrowbritJge 
af^er  forty  days ;  and  in  this  latter  case  we  are  informed  that  the  arm 
was  restored  to  ni^efulness. 

Treaime7U, — In  the  first  case  mentioned  by  Sir  Astley  Cooper,  **the 
bandages  were  applied  in  the  same  manner  as  if  the  head  of  the  humO' 
rus  had  been  in  the  axilla,  and  the  extension  was  made  in  the  same 
direction  as  in  that  accident'^  (downwards  and  a  little  outwards).  la 
less  than  five  minutes  the  bone  slipped  into  its  socket  with  a  loud  j^nap. 
The  second  case  was  treated  successfully  in  the  same  way.  Mr.  Buna 
also  having  failed  to  reduce  by  pulling  upwards,  finally  succeeded  by 
pulling  at  the  wrist  downwards  and  forwards,  while  an  assistant  pushed 
the  head  of  the  bone  toward  the  socket ;  the  heel  was  not  placed  in 
the  axilla,  which  Mr.  Bransby  Cooper  thinks  would  have  only  retarded 
the  reduction.  Mr.  Key  also  failed  to  accomplish  reduction  while  car- 
rying the  arm  upwards  and  backwards,  but  when  the  patient  had  be- 
come faints  by  placing  the  heel  in  the  axilla  and  pulling  downwardjia 
minute  or  two,  the  bone  was  reduced.  Vidal  (de  Cassis)  recommends 
the  same  plan,  namely,  that  we  shall  pull  in  the  direction  in  which  we 
find  the  limb ;  Trowbridge  employed  the  pulleys  successftilly,  the  ex- 
tension being  made  downwards  and  forwards ;  while  Dr.  Parker  suc- 
ceeded equally  well  with  his  patient,  by  "pulling  the  arm  outwards, 
downwards,  and  slightly  forwards."  Connter-extension  was  at  tha 
same  time  made  by  a  sheet  in  the  axilla,  and  the  head  of  the  humerus 
was  pushed  toward  the  socket  by  the  hand.  In  Mr,  ColUnson's  case, 
the  scapula  was  supported  by  a  towel,  while  "  gradual  extension  of  the 
limb  was  made  directly  outwards,  and  then  the  arm  being  moved 
slowly  forwards,  the  head  of  the  bone  was  distinctly  heard  to  snap  into 
its  socket."  The  time  occupied  was  not  more  than  two  or  three 
minutes.  Sir  Astley,  however,  seems  to  give  the  preference  to  the 
method  which  succeeded  so  happily  in  the  case  of  Mr.  G„  while  he  was 
Btill  manipulating  with  a  view  to  determine  the  character  of  the  ac* 
cident.  '*  I  readily  reduced  the  bone,"  he  remarks,  "  by  raising  the 
band  and  arm,  and  by  turning  the  hand  backwards  behind  the  head.-* 
In  one  other  instance,  having  failed  to  reduce  it  by  slight  exiensioo 
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outwards,  he  raised  the  arm  perpendiculnrlj,  at  the  same  time  forced 
it  backwards  behind  the  patient's  head,  and  the  reduction  was  proraptly 
effected.  In  the  case  of  Kretner.  I  first  attempted  redaction  by  pres- 
eiire  directly  upon  the  head  of  the  humerus,  but  failing,  I  proceedefl 
to  pull  the  arm  with  moderate  force  outw^ards  and  downwards,  which 
procedure  was  attended  with  immediate  success.  The  patient  was 
under  the  influence  of  chloroform. 

After  the  reduction,  a  compress  should  be  placed  against  the  head 
of  the  bone,  and  underneath  the  spine  of  the  scapula^  and  this  should 
be  secured  in  its  place  by  several  turns  of  a  roller*  The  forearm 
ought  also  to  be  placed  in  a  sling,  with  the  elbow  thrown  a  little  back 
of  the  centre  of  the  body,  so  as  to  direct  the  head  of  the  humerus 

rwards. 


§  4.  Partial  Dislocations  or  the  Humerus. 

Sir  Astley  Cooper  has  related  in  his  treatise  two  cases  of  supposed 
incomplete  luxation  of  the  head  of  the  humerus  forwards;  and  in  con- 
fir  mationr  of  his  views  he  has  added  an  account  of  the  appearances 
presented  on  dissection  Jn  the  body  of  a  subject  brought  into  the 
rooms  of  St.  Thomases  Hospital.  Bransby  Cooper,  in  his  edition  of 
the  same  work,  furnishes  the  report  of  a  similar  case  which  came 
under  the  observation  of  Mn  Douglass,  of  Glasgow.  Hargrave  and 
Dupuytren  have  each  reported  one  example  of  this  species  of  dislo- 
cation, in  which  its  existence  was  said  to  be  confirmed  by  dissection. 

Petit,  Duvcrney,  Chopart,  Sedillot,  Miller,  Gibson,  Malgaigne,  and 
many  others,  have  admitted  its  possibility ;  Malgaigne,  however,  only 
admits  its  existence  when  the  capsule  remains  entire. 

Without  intending  to  discuss  very  much  at  length  the  value  of 
these  opinions,  I  shall  content  myself  with  declaring  that  the  exist- 
ence of  this,  or  of  any  other  form  of  partial  luxation  of  the  shoulder* 
joint,  as  a  traumatic  accident,  has  not  up  to  this  moment  been  fairly 
established;  and  that  the  anatomical  structure  of  the  joint  renders  its 
occurrence  exceedingly  improbable,  if  not  absolutely  impossible. 

The  only  example  mentioned  by  Sir  Astley  Cooper,  in  which  a 
dissection  was  made,  showed  that  the  long  head  of  the  biceps  had 
been  ruptured,  and  that  the  capsule  was  torn,  while  the  head  of  the 
humerus  was  resting  under  the  coracoid  process.  We  shall  have  no 
difficulty,  therefore,  in  assigning  it  to  its  proper  place  as  a  complete, 
gubcoracoid  dislocation.  In  Mr.  Ilargrave^s  case,  also,  the  tendon  of 
the  biceps  was  torn;  while  Dupuytren  omits  to  mention  what  was  the 
actual  fact  in  relation  to  this  tendon  in  the  case  seen  by  him,  but  it  is 
distinctly  stated  that  the  head  of  the  bone  rested  upon  the  ribs.  Mr. 
Hargrave  seems,  therefore,  to  have  described  a  case  of  rupture  of  the 
long  head  of  the  biceps,  and  it  is  probable  that  Dupuytreu^  who  knew 
nothing  of  the  previous  history  of  the  subject,  has  given  us  a  faithful 
account  of  a  pathological  dislocation,  a  result  of  disease,  and  not  of  a 
direct  injury. 

If  the  head  of  the  humerus  is  driven  from  its  socket  by  violence, 
and  remains  thus  displaced^  it  is,  we  assume,  a  complete  luxation ; 
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Fig.  237, 


since  it  is  only  by  having  placed  the  semi-diameter  of  the  head  of  tl 
bone  outside  of  the  margin  of  the  glenoid  fossa  that  it  can  be 
for  one  moment  to  retain  its  abnormal  position.     To  accomplish  thi 
amount  of  displacement  upwards,  or  upwards  and  forwards,  or  directl 
forwards,  the  acromion  or  the  coracoid  process  must   be  broken; 
while  its  occurrence  in  any  other  direction  must  involve  at  least  a 
most  extraordinary  extension,  if  not  an  actual  laceration,  of  the  cap. 
sule.     If  we  admit,  with  Malgaigne,  that  occasionally  the  capsule  has 
been  found  capable  of  such  extraordinary  extension  without  actual 
rupture,  we  still  are  unwilling  to  regard  this  as  a  fair  example  of 
partial  dislocation,  since  the  head  of  the  bone  no  longer  moves  in  *' 
socket,  being  at  no  point  in  actual  contact  with  the  articular  surfi 
of  the  glenoid  fossa.     It  is  essentially  a  complete  dislocation,  aoooi 
iog  to  all  the  admitted  definitions  of  this  term. 

It  is  quite  probable  that  a  majority  of  these  accidents  were  examples 
of  rupture  or  of  displacement  of  the  tendon  of  the  long  head  of  the 

biceps,  the  eftect  of  which,  as  Mr. 
John  G.  Smith*  and  Mr.  Soden^  have 
shown  by  a  number  of  dissectiooi, 
is  to  allow  the  head  of  the  humerus 
to  be  drawn  upwards  and  forwards 
in  its  socket,  until  it  is  arrestad  by 
the  two  processes,  and  by  the  oo- 
raco-acromial  ligament.  Says  Mr. 
Soden ;  "  To  enable  the  bone  to 
tain  its  equilibrium,  it  is  n^ 
that  the  capsular  muscles  shoi 
exactly  counterbalance  each  oth 
and  as  there  is  no  muscle  from  ll 
ribs  to  the  humerus  to  antagoi 
the  upper  capsular  muscles"  (that  i^ 
to  draw  the  head  of  the  humeroa 
downwards),  '*it  is  suggested  that 
this  ofEce  is  performed  by  the  siu- 
gular  course  of  the  long  tendon  of  the  biceps,  which,  by  pasaing  over 
the  head  of  the  bone,  when  the  muscle  is  put  in  action,  tends  to  throw 
the  head  downwards  and  backwards ;  it  follows,  therefore,  that,  thd 
tendon  being  removed,  the  head  of  the  bone  would  rise  upwards  and 
forwards.^^ 

The  drawing  (Fig,  237)  represents  the  case  of  displacement  of  the 
tendon  of  the  biceps  seen  by  Mr.  Soden,  and  of  which  he  bad  be©ti 
permitted  to  make  a  dissection? 

I  have  myself  frequently  observed,  and  I  have  before,  when  speaking 
of  the  prognosis  or  results  of  dislocations,  called  attention  to  the  fact^ 
that  the  head  of  the  humerus  sometimes  remains  for  a  long  time  after 
the  reduction  has  been  eflected  slightly  advanced  in  its  socket^  so  as 

I  Amer.  Jourti.  Med.  Sc!.,  vol.  rvi.  p.  219,  May,  1B35,  from  Lond.  Med.  Gftl. 
«  Ibid.,  vol.  xxix,  p.  480,  from  homL  Med.  Ga2.,  July,  lb41, 
•  Pirrje*a  System  of  Surg.,  Amcr.  «d  ,  p.  255  ;  also,  Sir  Astley  Cooper,  e«Utod 
Bmnib/  Cooper,  Amer.  od.,  p*  303> 
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to  lead  to  a  suspicion  that  it  is  not  properly  reduced.  Quite  recetitlj 
I  have  been  consulted  in  the  case  of  a  lad  about  fourteen  years  of  age, 
who  had  been  subjected  to  the  pulleys  during  four  consecutive  hours 
to  accomplish  a  more  complete  reduction. 

The  same  thing,  also,  has  been  noticed  by  me  occasionally  where 
the  shoulder  had  been  subjected  to  a  violent  wrench,  but  no  actual 
dislocation  had  ever  occurred.  In  either  case  the  explanation  is 
perhaps  the  same,  the  long  head  of  the  biceps  has  been  broken  or 
displaced;  or,  when  it  follows  a  dislocation,  some  of  the  muscles 
inserted  into  the  greater  tuberosity  have  been  torn  from  their  attach^ 
ments.  I  mean  to  say  that  in  these  circumstances  we  may  fiod  a 
sufficient  and  perhaps  the  most  frequent  explanation ;  yet  it  is  quite 
probable  that  in  a  considerable  number  of  cases,  the  laceration  of  the 
capsule,  and  the  action  of  the  muscles,  are  alone  concerned  in  the 
production  of  this  phenomenon,  I  have  seen  one  example  in  the 
person  of  Mr.  Craig,  of  Brooklyn,  in  which  the  tendon  of  the  biceps 
suddenly  resumed  its  position  after  the  lapse  of  several  days,  and  the 
prominence  of  the  head  of  the  humerus  at  once  disappeared, 

Alfred  Mercer,  of  Syracuse,  N.  Y.,  in  a  very  interesting  paper  on 
this  same  subject,  relates  several  examples  of  forward  displacement 
after  injuries  to  the  shoulder-joint,  one  of  which,  as  being  exceedingly 
pertinent,  I  shall  take  the  liberty  of  quoting, 

"Mrs.  B„  a  well-developed  woman,  of  full  habit,  aged  fifty-six,  seven 
years  since  was  thrown  from  a  carriage,  dislocating  her  right  shoulder, 
which  was  reduced  a  short  time  alter  the  accident,  but  the  shoulder 
was  painful,  and  tender  to  the  touch,  and  almost  useless  for  months 
after.  She  could  carry  the  arm  forwards  and  backwards,  but  could 
not  raise  it  from  the  side,  or  carry  the  hand  behind  her,  or  raise  it  to 
her  head,  for  fourteen  months.  She  has  gradually  gained  better  use 
of  her  arm,  but  now,  July,  1858,  she  cannot  raise  the  elbow  from  the 
side  more  than  half-way  to  a  horizontal  position  without  assistance ; 
but  with  assistance,  the  arm  may  be  carried  into  any  position  without 
pain  or  resistance.  Measurement  shows  no  appreciable  difterence  in 
the  size  or  length  of  the  arm,  or  size  of  the  shoulder;  but  the  point  of 
the  shoulder  is  still  tender  to  the  touch,  is  prominent  in  front,  and 
correspondingly  flattened  behind.  The  head  of  the  humerus  appears 
to  rest  against  the  outside  of  the  coracoid  process,  but  the  fulness  of 
habit  obscures  the  diagnosis,  compared  with  the  other  cases.  Several 
doctors,  at  different  times,  have  examined  the  shoulder ;  some  have 
said  it  was  not  properly  reduced,  and  advised  a  suit  for  malpractice. 

"  I  examined  the  shoulder  again  in  November  last ;  it  presented  the 
same  general  appearance,  although  the  patient  was  much  thinner  in 
flesh  from  recent  sickness.  Some  six  weeks  previous  to  this  exami- 
nation, in  a  sudden  and  thoughtless  efl:ort  to  raise  the  arm  above  the 
head,  the  muscles  unexpectedly  obeyed  the  will;  since  which  time 
she  has  had  perfect  use  of  it,  though  the  deformity  still  remains.  She 
thinks  she  felt  or  heard  a  snap  when  the  arm  went  up,  but  it  was 
followed  by  no  pain,  soreness,  or  swelling."^ 

"  Mercer,  Buffalo  Med.  Joiirn,»  vol.  xiv,  p,  641,  ApHl,  1859. 
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There  can  be  bo  doubt,  we  thiuk,  that  id  this  oase^  at  leasli 
deformity  aod  maiming  were  due  in  a  great  measure  to  a  di«plao^ 

ment  of  the  long  head  of  the  biceps.* 
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DISLOCATIONS    OF   THE    HEAD    OF   THE    BADIUt. 

I  HATE  met  with  twenty -one  examples  of  traumatic  dielocalioQ 
the  head  of  the  radius ;  of  which  seventeen  were  dislocated  forwards, 
or  forwards  and  outwards,  and  only  four  backwards:  or,  rejecting 
those  cases  which  were  complicated  with  fracture,  I  have  reoordcil 
eight  cases  of  simple  forward  luxation,  and  two  of  simple  backward 
luxation.  My  experience^  therefore,  does  not  correspond  with  the 
experience  of  Boyer,  Velpeau^  Vidal  (de  Cassis),  Chelius,  B,  Cooper, 
Guthrie,  Gibson,  and  some  others,  who  declare  that  the  dislocatioo 
backwards  is  the  more  frequent  of  the  two.  Indeed,  I  ooghl  to  »f 
of  both  of  the  examples  of  backward  luxation  of  the  radius  whicn 
have  come  under  my  notice,  and  which  I  have  marked  as  simple,  thai 
they  were  ancient  luxations,  and  I  am  not  entirely  certain,  therefore. 
that  they  had  not  been  originally  complicated  with  a  fracture,  although 
at  the  time  of  my  examination  they  presented  no  such  evidence.  I 
have  seen  one  congenital  dislocation  of  the  head  of  the  radius  outward 
and  forward,  which  I  will  describe  more  particularly  in  the  chapter 
on  congenital  dislocations. 


§  1.  Dislocations  of  the  Head  of  tbe  Radius  Forwaads. 


^ 


Causes. — A  fall  upon  the  elbow,  the  blow  being  received  directly 
upon  the  posterior  face  of  the  head  of  the  radius ;  a  fall  upon  tbie 
hand  with  the  forearm  extended  and  pronated ;  extreme  pronation  of 
the  forearm;  or,  according  to  Denuc^,  a  blow  upon  the  inside  of  the 
elbow,  which  is  equivalent  to  a  violent  adduction  of  the  forearm. 

In  children,  and  especially  in  those  of  a  strumous  babit,  whose 
ligaments  are  feeble,  a  subluxation  forwards,  or  even  a  complete  h 
tion,  is  occasionally  produced  by  being  lifted  suddenly  from  the  flc 
by  the  hand,  or  by  an  attempt  to  sustain  the  child  when  he  is  al 
to  fall  I  have  seen  several  examples  of  this  latter  form  of  the  aociS 
dent  produced  in  this  way.  Batchelder,*  Sylvester,'  Goyrand,*  anJ 
many  other  surgeons,  have  mentioned  similar  cases, 

Dr,  Krackowizer  related  to  the  New  York  Academy,  in  1856,  AJ 

»  Brwjm field's  Chinirg.  Observ.,  toL  li.  p.  76* 

'  New  York  Joura.  Med.,  May^  1856,  p.  333* 

»  Amer,  Journ.  Med.  Sci.,  vol.  xnxU  p.  20C,  Jan.  1843. 

*  Ibid.,  vol.  xxxiL  p.  228,  July,  1843, 
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W^  of  complete  dislocation  forwards,  produced,  as  was  supposed,  in 
the  act  of  turning  the  child  in  delivery.  The  arm  was  ecchjmosed, 
and  the  dislocation  was  very  distinct* 

Pathohtjiml  Anatomy. — The  head  of  the  radius  is  carried  forwards 
upon  the  humerus,  and  generally  a  little  outwards;  the  anterior  and 
external  lateral  ligaments,  with  the 

annular,  are  in  most  cases  more  or  Fig-  ^S* 

less  broken.  Sometimes  the  ante- 
rior and  external  lateral  are  alone 
broken,  the  annular  ligament  being 
then  sufficiently  stretched  to  allow 
of  the  complete  dislocation;  or  the 
anterior  and  annular  having  given 
way,  the  external  lateral  may  re- 
main intact. 

Symptoms. — The  head  of  the 
radius  can  in  general  be  distinctly 
felt  in  its  new  situation,  rotating 
under  the  finger  when  the  hand  is 
pronated  and  supinated;  we  may 
Bometimesalso  recognize  a  deprea- 
Bion  corresponding  to  its  natural 
situation,  behind  and  below  the 
little  head  of  the  humerus.  The 
external  border  of  the  forearm  is 
slightly  shortened,  and  the  arm  in- 
clines unnaturally  outwards.  The 
tendon  of  the  biceps  is  relaxed. 
The  forearm  is  generally  pronated, 
sometimes  it  is  in  a  position  mid- 
way between  8upin<atioD  and  pronation,  but  I  have  never  seen  it 
supinated.  I  have  particularly  noticed  this  fact  in  my  report  made 
to  the  New  York  State  Medical  Society  in  1856;  and  Denuc6,  who  has 
also  examined  these  cases  carefully,  affirms  that  it  is  seldom  supinated, 
notwithstanding  the  general  statements  of  surgeons  to  the  contrary. 

The  arm  is  usually  a  little  flexed,  and  cannot  be  perfectly  extended 
without  causing  pain;  nor  can  it  be  flexed  much,  if  at  all,  beyond  a 
right  angle,  owing  to  the  impediment  ottered  by  the  humerus,  against 
which  the  head  of  the  radius  now  impinges. 

Prognosis. — Denuc<5says:  "The  reduction  is  often  impossible;  mora 
frequently  still,  difficult  to  maintain  "  In  proof  of  which  he  refers  to 
the  observations  of  Danyau  and  Robert.  In  the  case  of  recent  luxa- 
tion related  by  Robert,  it  was  found  impossible  to  maintain  a  reduc- 
tion which  he  thought  he  had  several  times  accomplished,  and  he 
believed  that  the  difficulty  consisted  in  a  portion  of  the  torn  annular 
ligament  having  become  entangled  between  the  head  of  the  radius  and 
the  condyle  of  the  humerus,* 


Heiul  of  radius  forwardA,     Aoatomictl  r«)«(to&B^ 


>  KfAokoirlier,  New  York  Joom.  M^.,  Mnrah,  1857,  p.  262. 

t  M^tnoire  sur  les  Luxations  da  Cood^,  par  Psal  Deunc^.     Fftria,  li54 
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Sir  Astley  Cooper  was  unable  to  accomplish  the  reduction  in  two 
recent  cases;  and  of  the  six  cases  which  came  uuder  his  immediate] 

observation,  only  two  were  ever  re- 
duced. In  Bransby  Cooper's  editioQ 
of  Sir  Astley^s  work,  other  similar 
examples  of  non-reduction  are  re- 
lated. 

Malgaigne  says  that  in  a  collec- 
tion of  twenty-five  cases  which  he*! 
has  made,  the  accident  was  nnrecog* 
nized  or  neglected  in  six,  and  io- 
efiectual  eflforts  at  reduction  had  been 
made  in  eleven ;  so  that  only  eight 
of  the  whole  number  were  reduced. 
I  have  myself  met  with  five  of 
these  simple  dislocations  which  were 
not  reduced,  two  of  which,  however, 
had  not  been  recognized,  and  no 
attempts  at  reduction  had  ever  been 
made ;  one  had  been  treated  by  an 
empiric,  Sweet,  a  '*  natural  bone-set- 
ter, but  without  success;  one  had 
been  reduced,  but  it  had  become 
reluxated,  and  in  the  remaining 
example  I  was  myself  unable  to 
reduce  the  dislocation  on  the  seventh 
day. 

The  following  are  brief  notes  of 
four  of  these  cases : — 

A  young  man,  sdU  23,  presented 
himself  at  my  office,  to  whom  the 
accident  had  occurred  about  one  year  before.  The  surgeon  who  was 
first  called  did  not  recognize  the  dislocation,  and  no  attempt  had  ever 
been  made  to  replace  the  bones.  The  forearm  was  forcibly  pronated 
and  could  not  be  supinated,  but  he  could  extend  it  completely,  and 
flex  it  somewhat  beyond  a  right  angle.  It  was  strong,  and  nearly  as 
useful  as  before. 

H.  H.  B.,  set.  6 ;  dislocation  produced  by  a  fall  upon  the  elbow. 
The  surgeon  who  was  called  did  not  detect  the  nature  of  the  injury. 
Eighteen  years  alter,  I  found  the  head  of  the  radius  lying  in  front  of 
the  old  socket,  having  formed  a  new  socket  in  which  it  moved  freely. 
From  the  elbow  to  the  hand  the  arm  inclined  outwards,  or  to  the 
radial  side;  pronation  and  supination  were  perfect  He  could  flex 
the  arm  to  an  acute  angle,  but  not  so  completely  as  the  other.  The 
arm  was  as  strong  as  the  other,  but  it  was  frequently  hurt  by  lifting, 

Ira  E.  Irish,  set.  12.     "  Sweet^^  was  at  first  employed,  but  failed 
reduce  it.    Thirty-nine  years  after,  when  Mr.  Irish  was  fifty-one  year 
old,  I  examined  the  arm.     He  could  not  flex  the  forearm  upon  the  ' 
arm  beyond  a  right  angle;  and  when  the  attempt  was  made,  the  radius 
struck  against  the  humerus.     Complete  supination  was  impossible^ 
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The  arm  was  as  stroag  as  tbe  other,  except  in  raising  a  weight  above 
his  liead,     Oucasionally  he  was  annoyed  with  slight  pain.s  in  this  limb, 

Urias  Lett,  a  colored  barber  of  Buffalo,  aged  forty-eight  years,  was 
thrown  from  a  carriage,  producing  dislocatiua  of  the  right  radius,  and 
severely  bruising  the  elbow  joint  He  drove  a  couple  of  spirited 
horses  several  miles  after  the  accident,  aud  did  not  see  Dr.  K.,  a  highly 
accomplished  young  surgeon,  uutil  six  hours  had  elapsed.  The  elbow 
waa  then  much  swollen,  and  exquisitely  tender,  and  Lett  would  not 
permit  much  if  any  examination,  to  enable  Dn  K.  to  determine  his 
condition.  The  Dr.  applied  simple  dresv^ings,  and  the  next  day  re- 
quested me  to  see  hira.  The  whole  arm  was  then  swollen  and  tender, 
and  very  little  examination  was  admissible*  The  dres.*ings  were, 
therefore,  not  completely  removed,  but  ouly  laid  open  sufficiently  to 
enable  us  to  see  the  joint.  We  suspected  a  forward  luxation  of  the 
head  of  the  radius,  but  could  not  positively  determine  the  point — the 
patient  not  permitting  any  kind  or  degree  of  manipulation.  We 
decided,  therefore,  to  wait  a  few  days,  until  the  inflammation  had 
somewhat  abated,  and  then,  if  the  existence  of  a  dislocation  was  ascer- 
tained, to  attempt  its  reduction.  On  the  seventh  day  the  swelling  had 
measurably  subsided,  and  the  diagnosis  became  satisfactory.  We 
immediately  placed  him  under  the  complete  influence  of  chloroform, 
and  made  long-continued  and  violent  efibrts  at  reduction,  but  without 
success.  Severe  inflammation  again  followed  these  efforts,  and  Lett 
would  never  consent  to  another  trial.  After  four  years,  I  find  the 
bone  still  out.  lie  can  flex  the  forearm  upon  the  arm  almost  as  iar 
as  be  can  the  opposite  limb;  he  can  carry  it  nearly  to  his  mouth;  the 
head  of  the  radius  sliding  off  upon  the  outer  face  of  the  humerus,  and 
not  resting  plumply  against  it;  indeed,  the  radius  seems  to  have  been 
gradually  pushed  outw^ards  as  well  as  forwards.  The  hand  is  forcibly 
prooated,  and  cannot  be  supinated.  The  attempt  to  supine  produces 
a  click  in  the  neighborhood  of  the  head  of  the  radius,  as  if  it  struck 
against  a  bone.  The  arm  is  as  strong  as  the  other,  and  not  wasted. 
He  has  constantly  pursued  his  occupation  as  a  barber,  after  only  a  few 
weeks^  confinement 

If  the  dislocation  is  accompanied  with  a  fracture  of  the  ulna,  unless 
the  fracture  is  transverse  or  incomplete,  reduction  is  not  generally 
accomplished.  W^hen  speaking  of  fractures  of  the  shaft  of  the  ulna,  I 
have  rehited  several  examples  illustrative  of  this  remark.  iS'orris 
has  made  the  same  observation.'  I  have,  however,  three  times  met 
with  this  accident  thus  complicated  in  children^  in  the  treatment  of 
which  a  much  better  result  has  been  obtained.  In  the  first  exaniple, 
a  lad  aged  nine  years  had  broken  the  ulna  in  its  upper  third  and  dis- 
locate<l  the  radius  forwards.  Dr.  White,  of  Buffalo,  and  myself  were 
in  immediate  attendance.  Both  the  fracture  and  dislocation  were 
easily  reduced,  and  in  a  few  weeks  the  limb  was  sound  and  perfect, 
except  that  a  sliglit  fulness  remained  in  front  of  the  bead  of  the  radius^ 
and  this  continued  for  several  years.  In  the  second  example,  a  lad  of 
the  same  age  as  the  other,  was  treated  by  Dr.  Austin  ]?lint  aud  my- 
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self.    We  reduced  botb  tbe  fracture  and  the  dislocatioD  by  exten 
the  arm  from  the  wrist,  while  at  the  same  moment  pressure  waaj 
upon  the  head  of  the  radius  from  before  backwards.     A  right-i 
splint  was  applied  and  continued  during  a  period  of  four  weeks,  bSn 
removed  daily  for  the  purpose  of  giving  to  the  joint  gentle,  passi^ 
motion,  &c.    After  this  the  arm  was  permitted  to  straighten  gradaally, 
and  at  the  end  of  a  month  more  the  joint  was  moving  freely,  and  with 
no  degree  of  displacement  at  the  point  of  fracture  or  dislocation. 

It  is  quite  probable  that  in  each  of  the  above  cases  the  separation 
wnB  not  complete,  although  crepitus  was  distinct,  and  the  displacement 
of  the  broken  ends  was  very  marked*  In  the  following  case  the  km> 
ture  was  certainly  incomplete:— 

Elizabeth  Curmody,  mL  4,  was  brought  to  me,  August  6, 1851,  ^ 
a  fracture  of  the  ulna,  two  inches  below  its  upper  end,  the  " 
being  inclined  backwards,  while  the  radius  was  dislocated  forwa 
Both  bones  were  easily  replaced,  and  the  functions  of  the  arm  were 
soon  completely  restored.* 

Where  the  restoration  has  been  promptly  effected  and  maintained 
steadily,  the  motions  of  the  joint  are  soon  restored ;  but  in  one  ca*e 
the  head  of  the  radius  has  been  found  to  play  very  freely  and  loodel/ 
after  the  lapse  of  two  years,  and  in  others  it  has  remained  sligbllj 
prominent  in  front,  as  if  it  was  a  little  in  advance  of  its  socket. 

Treatment. — ^Extension  and  counter-extension  should  be  made  in  the 
direction  in  which  we  already  find  the  limb,  namely,  with  the  forea 
slightly  bent  upon  the  arm,  while  at  the  same  moment  the  surge 
should  seize  the  elbow  with  his  hands,  and  press  the  head  of  the  railiil 
back  with  his  two  thumbs. 

Other  methods  will  often  succeed ;  but  by  this  we  relax  the  biceps, 
and  put  the  parts  in  the  best  position  to  accomplish  the  redactjc 
easily  and  promptly.    Sir  Asttey  directed  to  supine  the  forearm  wF 
the  extension  was  being  made  from  the  hand,  but  Denuo6  prefers  thi 
the  forearm  should  be  in  a  position  of  pronation. 

After  the  reduction  is  effected  it  is  never  safe  to  straighten  the  arm 
completely  at  once,  nor  indeed  for  some  weeks;  not  until  the  ligaments 
have  been  sufficiently  restored  to  resist  the  action  of  the  biceps.  Tbe 
arm  must  therefore  be  flexed  and  placed  in  a  sling,  or,  if  the  radius  ii 
disposed  to  become  reluxated,  a  right-angled  splint  ought  to  bepla 
upon  the  back  of  the  arm  and  forearm,  and,  by  the  aid  of  a  oompr 
and  roller^  an  attempt  should  be  made  to  retain  it  in  place. 

Nor  will  it  be  found  safe  at  any  period  to  compel  the  arm  by  force 
to  resume  the  straight  position,  since  this  bone»  when  it  has  once  ' 
dislocated,  will  for  a  long  time  be  liable  to  luxation. 

A  boy,  aged  about  four  years,  was  presenteil  at  my  clinic  by 
father,  having  a  forward  dislocation  of  the  head  of  the  radius.    The 
tiislocation  still  existed  after  several  months.    The  father's  purpose! 
bringing  the  child  was  to  ascertain  whether  he  could  not  claim  damag 
ibr  malpractice.     The  account  which  he  gave  was  as  follows:  Th 


'  This  cage  was  erroneously  r*^port^ii  to  the  N.  Y,  State  M©dioal  Sooi«tj  u  «b 
example  of  fractnrts  of  the  radius^  wilh  dislocation. 
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fgeon  called  it  a  dislocation  forwards,  and  pretended  to  reduce  it. 
A  right  angled  spliot  was  applied  with  a  roller.  At  the  end  of  three 
Aveeks  the  father  removed  the  splint,  but  did  not  discover  anything  out 
of  place.  Findings  liowever,  that  the  elbow  was  stiff,  he  took  measures 
to  straighten  it  forcibly.  In  a  few  days  he  discovered  the  head  of  the 
bone  out  of  place,  and  so  it  has  remained  ever  siaoe. 

I  explained  to  him  that  there  was  much  reason  to  suppose  that  the 
surgeon  had  properly  reduced  the  dislocation,  and  that  he  had  himself 
reproduced  the  accident^  by  straigbteoing  the  arm,  through  the  action 
of  the  biceps  upon  the  upper  end  of  the  radius.  The  father  declined 
any  further  surgical  interterence,  and  no  prosecution  has  followed. 

Dr.  Batchelder,  of  this  city,  in  a  very  excellent  paper  on  dislocations 
of  the  head  of  the  radius,  describes  a  method  of  reduction  suggested 
to  him  first  by  Dr.  Goodhue,  of  Chester,  Vermont,  and  which  he  has 
himself  found  more  successful  than  any  other  method;  indeed,  he  says 
it  never  fails,  yet  he  does  not  inform  us  in  precisely  how  many  cases 
be  has  made  tlie  trial.  The  plan  suggested  by  Dr.  Goodhue  consists 
essentially  in  first  making  extension  from  the  hand,  and  pressing  at 
the  same  lime  downwards  and  backwards  upon  the  head  of  the  radius 
until  it  has  descended  to  a  level  with  the  articulating  surface  of  the 
humerus.  As  soon  as  this  is  accomplished*  the  forearm  is  to  he  sud- 
denly flexed  upon  the  arm  in  such  a  direction  as  thai  the  hand  shall 
pass  outside  of  the  shoulder;  at  the  same  moment,  also,  the  pressure 
must  be  continued  vigorously  upon  the  head  of  the  radius.* 


2.  Dislocation  of  the  Hkab  of  thk  Rabius  Backwards. 

)enuc(5  has  collected  fourteen  examples  of  this  luxation;  but  Mal- 
gaigne,  who  rejects  a  portion  of  these  cases,  and  adds  one  or  two  more, 
admits  only  twelve.  In  addition  to  those  mentioned  by  these  two 
writers,  I  have  found  recorded,  or  incidentally  noticed^  one  by  May/ 
one  by  Bransby  Cooper/  one  by  Lawrence;^  one  by  Liston,*  two  by 
Case/  two  by  Gibson/  one  by  Farker/  three  by  Markoe/  and  to  these 
my  own  observations  have  added  four  more,  in  all  twenty-eight  sup- 
posed examples. 

Of  the  examples  brought  under  my  own  notice  I  have  already  in 
the  preceding  section  affirmed  that  two  of  them  were  acoompanied 
with  fracture,  and  I  am  not  entirely  certain  but  that  they  all  were. 
Markoe,  of  New  York,  whom  we  have  mentioned  as  having  reported 
three  cases,  found  in  each  case  a  fracture  of  the  internal  condyle  of 
the  humerus,  and,  al\er  an  examination  of  a  number  of  the  reported 

»  Qoodhne,  New  York  Joum.  of  Med.,  May,  1856»  p.  333. 

*  May,  Sir  Ajjtlcy  Cooper  on  DialooalioDa,  &Ci,  by  B.  Cooper^  op*  oit,|  p.  403. 
>  B.  Cooper,  ibW.,  p.  404. 

*  LAwroiioe,  Pirrie*^  Sjalem  of  Surgery,  p.  259.     *  Liaton,  Practical  Sargery,  p.  88, 
'  Case,  Am€r.  Joarn.  of  Med.  S<:i.,  vol.  vf.  p.  254,  from  lltli  No.  of  ProTinoial  Med* 

Oaxette. 

"*  Gib«on,  Institutes  and  Practice  of  Snrgery»6th  ed.»  xoL  i.  p.  379. 

*  Parker,  New  York  Joum.  of  Med.,  March,  1852,  p.  1S8, 
Markoe,  ibid,,  May,  lbtf6,  p.  3f?2. 
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examples,  be  does  not  find  any  evidence  tbat  this  dislocation 
occyra  as  a  Bimple  iiocom plicated  accident.    I  am  unable  to  comple 
the  critical  analyms  which  Dr.  Markoe  has  undertaken;  yet  I  confd 
that,  60  far  as  I  have  been  able  to  do  so,  the  testimony  strongly 
firms  bis  conclusion.     While  I  am  prepared  to  admit  the  _ 
of  the  luxation  without  either  a  fracture  of  the  lower  end 
humerus  or  of  the  ulna,  I  have  fuuDd  no  written  account  of  any  i 
nor  have  I  seen  an  example,  which  wjis  absolutely  conclusive* 

The  example  reported  by  Parker  as  having  occurred  in  the  practioe 
of  N.  K,  Freeman,  of  this  city,  is  one  of  the  few  which  aecnii  ta 
admit  of  but  very  little  doubt. 

In  July,  1850,  Dr.  Freeman  was  called  to  see  a  gentleman,  stU  37, 
who  was  seriously  injured  by  jumping  from  the  railroad  cars  while 
they  were  in  motion,  and  found  a  backward  luxation  of  the  head  of 
the  radius  of  the  right  arm.  '*The  symptoms,"  says  Dr.  Freer 
**wcrc  marked;  the  hand  and  forearm  were  prone,  and  the  attempt  I 
place  them  in  the  supine  position  caused  great  pain;  while  the  head  ^ 
the  radius  formed  a  considerable  projection  posterior  to  the  extern 
condyle  of  the  humerus,  where  the  cavity  on  its  extremity  could  be  T 
tinctly  felt.  Assisted  by  Dr.  Walsh,  of  Fordhara,  who  firmly  _ 
the  humerus,  1  was  enabled  to  reduce  it  by  extending  the  forearm  and 
flexing  it  upon  the  arm,  at  the  same  time  pronating  the  band^  and 
pressing  forwards  the  bead  of  the  radius  with  my  thumb.  AAer  the 
reduction  was  effected,  I  requested  Dr.  Walsh  to  examine  it;  wb€ 
upon  slight  extension  being  made  upon  the  forearm,  with  supinaiio 
of  the  hand,  the  hone  was  again  dislocated,  I  immediately  reduc 
it  in  the  same  manner  as  before,  and  directed  the  patient  to  keep 
forearm  flexed  and  the  hand  prone,  and,  laying  it  upon  a  pillow,  app 
cold  water.  He  complained  of  severe  pain  for  two  days,  which  j 
ally  subsided,  and  on  the  fourth  day  he  was  able  to  move  and  ' 
the  forearm." 

Causes. — A  direct  blow  upon  the  front  and  upper  part  of  the  radk 
a  fall  upon  the  elbow,  or  upon  the  hand;  a  violent  effort  to  supinate  1 
forearm  while  it  is  grasped  and  held  firmly  in  a  state  of  pronatioo^ 
probably,  also,  sometimes  it  is  occasioned  by  a  twisting  of  the  arm  ia_ 
machinery,  &c. 

Pathohgicai  Anatomy, — In  the  only  example  of  which  a  dissectio 
has  been  made,  reported  by  Sir  Astley  Cooper,  **the  coronary  Uga- 
ment  was  found  to  be  torn  through  at  its  forepart,  and  the  oblique 
had  given  way.  The  capsular  ligament  was  partially  torn,  and  ibe 
head  would  have  receded  much  more,  had  it  not  l>een  supported  b| 
the  fascia  which  extends  over  the  muscles  of  the  forearm/'  The  hea 
of  the  radius  was  thrown  behind  the  external  condyle  of  the  bumeni 
and  rather  to  the  outer  side.  This  was  an  ancient  luxation  found 
the  dissecting-room  of  St.  Thomas's  Hospital,  and  the  accompany ta| 
drawing  is  copied  from  the  sketch  made  at  the  time. 

If  the  luxation  is  not  complete,  as  occasionally  happens  with  chil- 
dren, the  annular  ligament  may  not  be  torn, 

&jmptoms.~Th3  head  of  the  bone  is  felt  rotating  behind  the  out* 
condyle,  and  a  depression  exists  corresponding  to  its  original  posido 
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Fig.  240. 


e  forearm  13  slightly  flexed  and  prone ;  and  tlie  whole  arm  is  de- 
flected  outwards  from  the  elbow  do w awards ;  flexion  and  extenaioQ 
are  difficult,  w^hile  supination  is  impossible, 

Treatment. — ^Most  surgeons  have  agreed'  that -while  extension  and 
connter-extensioD  are  being  made,  the  forearm  should  be  forcibly 
snpinated.  At  the  same  time,  also^  the  head  of  the 
radius  must  he  strongly  pushed  forwards.  Martin 
recommends  to  extend  forcibly,  and  then  suddenly 
flex  the  arm,  in  a  manner  very  similar  to  the  pk\n 
recommended  by  Batchelderin  dislocations  forwards. 
In  Dr.  Freeman's  case,  just  quoted,  the  reduction  was 
effected  while  the  forearm  was  pronated,  and  supina- 
tion seemed  to  throw  it  again  out  of  place. 

According  to  Markoe,  where  the  accident  is  com- 
plicated with  a  fracture  of  the  inner  condyle,  when 
the  reduction  is  accojnplished  the  arm  should  be 
placed  in  a  position  about  ten  degrees  leas  than  a 
right  angle,  and  supported  by  a  splint  with  band- 
ages, &c. 

If  the  dislocation  is  simple,  however,  I  can  see  no 
objections  to  its  being  nearly  or  quite  extended,  since 
in  this  dislocation  the  action  of  the  biceps  would  only 

,d  to  retain  the  head  of  the  radius  in  place. 
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SB.  Dislocation  of  the  Head  of  the  Radius  Outwards.       ^.^ ,    .. 
Dtflloc&tlaD    of  the 

Denuci^  has  collected  four  examples  of  this  accident,  b^ckn-Ard*. 
unaccompanied  wuth  a  fracture,  and  he  proceeds  to 
speak  of  it  as  a  distinct  form  of  dislocation.  In  two  of  the  examples, 
however,  mentioned  by  him,  it  was  consecutive  upon  a  forward  luxa- 
tion, and  I  have  several  times  seen  the  head  of  the  radius  very  much 
inclined  outwards  in  what  are  properly  termed  forward  dislocations. 
For  these  reasons  it  is  not  very  plain  to  me  that  we  ought  to  consider 
this  as  a  distinct  form  of  primary  dislocation,  but  rather  as  a  consecu- 
tive luxation,  or  at  least  as  only  a  modification  of  the  forward  or 
backward  luxation.  Indeed,  I  think  the  radius  never  will  be  found 
thrown  directly  outwards,  hat  always  in  atUrection  inclining  forwards 
or  backwards. 

Parker,  of  this  city,  mentions  a  case  which  came  under  his  notice, 
in  a  child  four  years  old,  who,  six  weeks  before,  had  fallen  down  stairs 
*'buckwardly,  with  the  right  arm  twisted  behind  the  back,  in  such  a 
position  that  the  whole  weight  of  her  body  came  upon  her  arm  "  No 
attempt  was  ever  made  to  reduce  the  bone,  and  the  head  of  the  radius 
continued  to  project  externally.  By  pressure  it  was  easily  reduced, 
but  became  immediately  displaced  when  the  forearm  was  either  flexed 
or  extended.  The  motions  of  the  joint  were  completely  restored.  Dr. 
"  rker  recommended  no  treatment.' 

'  Parker,  New  York  Journ.  Mtjd.,  March,  1852,  p.  189, 
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CHAPTER   VIII. 

DISLOCATIONS   OF    THE    UPPER  END    OP    THE   ULXA 

BACKWARDS, 

This  accident,  the  existence  of  which,  as  a  simple  luxation,  is  fen 
dered  probable  by  a  certain  number  of  cases,  has  nevertheless  hm 
described  so  variously,  and  often  indefinitely,  that  it  is  impossible 
declare  its  history,  except  in  a  few  points,  with  any  degree  of  acca- 
racy.  No  doubt  many  of  the  cases  which  have  been  reported  wer« 
examples  only  of  a  subluxation  of  both  radius  and  ulna  backwards. 
In  other  cases,  the  radius  or  the  external  condyle  of  the  bumerua 
being  broken,  the  ulna  has  been  actually  displacotl,  not  only  back* 
wards,  but  upwards;  indeed,  it  is  very  certain  that  without  either  a 
luxation  of  the  radius,  or  a  fracture  with  displacement  of  the  exterual 
condyle  of  the  humerus,  or  a  fracture  or  bending  of  the  radius,  an 
upward  displacement  of  the  ulna,  to  the  degree  represented  by  the  re- 
porters of  these  cases,  could  never  have  occurred.  The  exarapld 
mentioned  by  Sir  Astley  Cooper,  and  of  which  a  dissection  was  ma' 
is  plainly  a  case  of  subluxation  of  both  bones;  or  if  the  luxation 
the  ulna  may  be  regarded  as  having  been  complete,  the  bead  of 
radius  was  also  displaced  more  or  less  upwards  from  its  originiit 
socket,  a  new  socket,  Sir  Astley  himself  informs  us.  having  been 
formed  for  its  reception,  upon  the  external  condyle.  But  this  is  the 
only  example,  the  actual  condition  of  which  has  been  proven  by  an 
autopsy. 

Nevertheless  it  seems  possible  that  a  simple  luxation  or  sublaxt- 
tioa  of  the  ulna  backwards  may  occur  without  either  of  the  above 


I 
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Dhloeufiotj  of  Ihc  upper  «mdl  of  (be  aUft  tukekw^rdvL, 

mentioned  complications,  and  that,  to  tlie  extent  of  a  few  lines,  it  ma? 
be  made  to  pass  upwards  upon  the  back  of  the  humerus,  by  the 
falling  of  the  forearm  to  tlie  ulnar  side;  in  which  case  the  r' 
of  the  accident  would  probably  be  recognized  by  the  pr<jj  ^ 

the  olecranon  process,  while  the  head  of  the  radius  might  be  kl^ 
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moving  in  its  socket — by  the  partial  flexion  and  complete  pronation 
of  the  forearm,  and  by  the  general  immobility  of  the  joint. 

Its  reduction  ought  to  be  accomplished  easily  by  the  same  measures 
which  have  been  found  successful  in  reducing  a  dislocation  of  both 
bones  backwards. 

Pirrie  says  that  in  a  case  occurring  in  the  practice  of  Mr.  Gosset, 
in  which  the  coronoid  process  rested  on  the  internal  condyle,  and  the 
pain  on  bending  the  arm  was  insupportable,  owing,  it  was  supposed, 
to  the-  pressure  of  the  coronoid  process  against  the  ulnar  nerve,  "re- 
duction was  accomplished  by  extension  and  counter-extension  applied 
by  two  persons  pulling  in  opposite  directions,  and  by  the  pressure  of 
the  olecranon  process  downwards  and  outwards,  while  the  forearm 
was  suddenly  flexed."* 


CHAPTEK  IX. 

DISLOCATIONS    OF   THE   RADIUS    AND    ULNA  (FORE- 
ARM   AT    THE    ELBOW-JOINT). 

The  radius  and  ulna  may  be  dislocated  at  the  elbow-joint  back- 
wards ;  laterally,  that  is,  either  inwards  or  outwards ;  and  forwards. 

§  1.  Dislocations  of  the  Radius  and  Ulna  Backwards. 

Causes, — In  forty-four  cases  observed  by  me,  the  average  age  is 
about  eighteen  years;  the  youngest  being  four  years  old,  and  the 
oldest  fifty-three.  Twenty  of  this  number  occurred  in  children  under 
fourteen  years  of  age. 

Generally  the  dislocation  has  been  produced  by  a  fall  upon  the 
palm  of  the  hand,  as  when  in  running  a  person  has  fallen  forwards 
with  the  forearm  extended  in  front  of  the  body,  or  he  may  have  fallen 
from  a  height ;  once  I  have  known  it  produced  by  a  blow  received 
upon  the  back  and  lower  part  of  the  humerus. 

It  is  said  also  to  be  produced,  occasionally,  by  twisting  the  forearm 
violently,  as  when  the  limb  has  been  caught  and  wrenched  about  by 
machinery,  by  a  blow  upon  the  front  and  upper  part  of  the  forearm, 
and  by  forced  flexion. 

Pathology. — The  radius  and  ulna  are  not  only  carried  backwards 
behind  the  articulating  surface  of  the  humerus,  but  they  are  also, 
through  the  action  of  the  triceps,  almost  always  drawn  more  or  less 
upwards,  so  that  often  the  coronoid  process  of  the  ulna  rests  in  the 
olecranon  fossa.  In  some  cases  it  has  been  known  to  mount  even 
higher,  while  in  others  it  is  arrested  short  of  this  point.     The  radius 

1  Gosset,  Pirrie's  Surg.,  Amer.  ed.,  p.  259. 
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Fig,  242. 


m 


tKkloeattoB  of  th«  rndlat  And  nUft 


Still  retainiiig  its  relativ^e  positioo  to  ibe 
uloa,  lies  upon  the  back  of  the  huraeros, 
rather  upon  the  posterior  margiQ  of  itstf' 
ti<julatmg  surface. 

The  aoterior  and  two  lateral  ligEBieiilS 
are  generally  more  or  less  completelj  torn 
asunder;  but  the  posterior  ligaraent  and  the 
anmilar  do  not  usually  suffer  disruptioii. 

The  biceps  muscle  is  drawn  over  the 
lower  articulating  surface  of  the  fauiDeroj, 
but  is  in  a  condition  of  only  moderate  leth 
sion,  while  the  brachialJB  anticus  is  forcibl 
stretched  or  even  torn. 

The  median  nerve  is  also  pressed  u 
in  front  by  the  humerus,  and  the  ulnar  is  oo 
sionally  painfully  stretched  over  the  proj* 
iog  extremity  of  the  ulna  from  behind 
Si^p&onis. — Sir  Astley  Cooper  does  not  mention  particularly  the 
position  of  the  arm  as  to  flexion  or  extension,  except  to  say  that  *'the 
flexion  of  the  joint  is  in  a  great  degree  lost;  nor,  in  his  original  wor^ 
published  in  London  in  1823,  is  there  any  illustration  accompanyioj 
the  text  to  indicate  in  what  position  he  had  usually  seen  the  limb? 
but  in  the  later  editions,  edited  by  Mr.  Bransby  Cooper,  is  found  4 
drawing  which  represents  the  forearm  at  a  right  angle  with  the  an 
It  is  very  certain  that  Sir  Astley  iteyeT  sanctioned  this  error  by  an 
thing  which  he  had  written  or  communicated  to  others.     It  is  ver 
certain,  I  say,  because  the  fact  that  it  seldom,  if  ever,  occupies  ihi 
position,  could  not  have  es<^aped  the  notice  of  one  whose  experien 
was  80  large,  and  whose  habits  of  observation  were  generally  s«3  aec 
rata.     The  truth  is  that  it  is  almost  constantly  found  only  slighll 
flexed,  or  forming  an  angle  in  front  of  about  120°, 

This  fact  is  especially  noticed  in  ray  records  twenty. three  timi 
and  if  ithad  ever  been  found  in  any  other  position,  it  would  certaioli 
have  been  stated.  Once,  where  the  dislocation  w^as  accompanied  wi 
a  fracture  of  the  outer  condyle  of  the  humerus,  the  arm  was  at  fi 
straight,  a  position  in  which  it  is  said  to  be  found  occasionally  wi 
children ;  and  in  the  case  of  a  patient  admitted  to  Bellevue  Hospi 
on  the  14th  of  December,  1864,  the  dislocation  having  existed  thirt; 
one  days,  but  unaccompanied  with  a  fracture,  I  found  the  arm  straighl 
and  there  existed  also  a  preternatural  lateral  mobility  of  the  elbo 
joint;  but  never,  iri  any  instance,  have  I  found  it  flexed  to  a  rig 
angle ;  yet  I  will  not  deny  that  such  unusual  phenomena  are  possible; 
indeed,  it  is  certain  that  they  have  occasionally  been  presented,  h 
they  must  be  regarded  as  only  exceptional,  and  as  by  no  means  di 
nostic  of  this  accident 

Sir  Astley  Cooper  and  Miller  declare  that  in  this  dislocation  t 
forearm  is  usually  supinated  ;  Pirrie  says:  "The  hand  is  between  pron 
tion  and  supination,  but  more  inclined  to  the  latter;"  Desault  thinks 
is  sometimes  in  supination  and  sometimes  in  pronation;  Denue<S  con 
eludes  that  it  will  occupy  that  position,  whatever  it  may  be,  in  whic' 
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the  force  of  the  blow  has  thrown  it ;  while  by  most  sargical  writers 
Tio  allnsion  is  made  to  the  position  of  the  forearm  in  reference  to  pro- 
nation or  supination.  For  myself,  I  can  only  say  that  I  liave  found 
the  forearm  and  hand  constantly  in  a  position  of  moderate  but  positive 
pronation,  and  I  am  compelled  to  regard  it,  therefore,  aa  one  of  the 
usual  signs  of  a  backward  dislocation  of  these  bones. 

The  limb  can  be  neither  flexed  nor  extended  without  force,  and 
such  motion  is  almost  always  aecompanied  with  pain.  It  is,  however, 
possible  in  most  cases  to  give  to  the  arm  a  slight  lateral  motion,  such 
as  docs  not  belong  to  it  in  its  natural  condition. 

In  front,  and  deep  in  the  fold  of  the  elbow,  is  felt  the  lower  end  of 
the  humerus,  forming  a  hard,  broad,  and  somewhat  irregular  projec- 
tion, over  which  the  integuments  and  muscles  are  swollen,  and  tender 
to  pressure.  Behind,  the  head  of  the  radius  may  be  felt,  when  not 
much  tumefaction  exists,  rotating  or  moving  under  the  finger  when 
the  forearm  is  so  pi  na ted  and  pronnted ;  while  the  olecranon  process 
projects  strongly  backwards  and  upwards.  If  now  we  flex  the  arm 
sliofhtly,  this  projection  of  the  olecranon  process  will  be  sensibly  in- 
creased ;  but  if  an  attempt  is  made  to  straighten  the  arm,  it  will  be 
diminished,  the  reverse  of  what  we  have  seen  to  happen  in  cases  of 
fracture  of  the  lower  end  of  the  humerus  (at  the  base  of  the  condyles). 
This  circumstance  becomes,  therefore,  an  important  diagnostic  mark 
between  these  two  accidents. 

The  relation  of  the  olecranon  process,  also,  to  the  condyles  is  changed, 
and  the  upper  end  of  this  process,  instead  of  being  a  little  below  the 
internal  condyle,  as  it  would  be  naturally  when  the  arm  is  slightly 
flexed,  is  found  generally  carried  upwards  toward  the  shoulder,  from 
half  an  inch  to  one  inch  or  more  above  the  condyle. 

Measuring  from  the  internal  condyle  to  the  styloid  process  of  the 
ulna,  the  forearm  is  shortened ;  the  same  result  will  be  obtained  also 
by  measuring  from  the  acromion  process  to  either  of  the  styloid  pro- 
cesses; while  from  the  acromion  process  to  the  condyle,  the  length 
will  be  the  same  in  both  arms. 

The  signs  which  have  now  been  enumerated  will  be  sufficient  to 
enable  us  to  make  the  diagnosis  promptly  in  the  great  majority  of 
cases,  but  if  considerable  swelling  has  already  taken  place,  the  diag- 
nosis may  be  rendered  exceedingly  difficult,  if  not  impossible;  and  ia 
such  cases  we  should  confine  the  patient  at  once  to  his  bod,  and  pro* 
oeed  to  reduce  the  tumefaction  by  cold  water  lotions  as  rapidly  as 
possible,  examining  the  limb  carefully  from  day  to  day  in  order  that 
we  may  seize  the  earliest  opportunity  to  ascertain  its  actual  condition 
and  apply  the  proper  remedy. 

In  relation  to  the  difficulty  of  diagnosis  in  certain  examples  of  this 
accident,  and  under  certain  circumstances,  Mr,  Skey,  in  his  Operative 
Surgery,  has  made  some  very  judicioos  remarks. 

**  Severe  injuries  of  the  elbowjoiut.  whether  in  the  form  of  fracture, 
dislocation,  or  a  compound  of  the  two.  are  frequently  followed,  at  a 
short  interval,  by  swelling  of  a  formidable  kind,  in  which  it  is  impos- 
sible, but  by  the  aid  of  a  perfect  intimacy  with  the  anatomical  struc- 
ture of  the  joint,  to  detect  the  relations  of  one  part  with  another ;  but 


594 


DISLOCATIONS    OF    THE    RADIUS    AND    CLKA. 


even  under  this  difficulty,  the  two  points  in  question  are  readiW  dw* 
tingnishable.    In  such  forms  of  swelling,  the  arm,  including  the  lenglttj 
of  six  inches  both  above  and  below  the  joint,  may  be  involved  in  the  ' 
extnivasation,  and  this  swelling  may  distend  the  arra  to  a  circumfer- 
ence of  ooe4hird  beyond  its  natural  size.     In  such  circi  -s  ia 
which  it  is  impossible  to  determine  with  any  certainty  \  anr,l 
or  what  bones  are  broken,  or  whether  or  not  dislocated,  the  dithculiyj 
of  the  case  should  at  once  be  stated  to  the  friends  of  the  patient'' 

Prognom.' — If  the  luxation  is  recent,  reduction  is  in  general  easily j 
effected,  but  if  considerable  time  has  elapsed,  the  reduction  is  oftea 
accomplished  with  difficulty.     As  to  the  probability  of  its  relaxation 
I  have  already  spoken  when  considering  the  subject  of  fracture^s  i 
coronoid  process.     Unless  this  process  is  broken,  it  is  not  lik«  ^ 
occur  except  where  some  violence  has  again  been  applied*    Iibail 
happened  to  me,  however,  to  find  these  bones  unreductjd  in  sever 
instances.     In  some  of  these  examples  surgeons  recognized  the  i 
dent  and  supposed  that  they  had  accomplished  reduction,  while  ill' 
others  the  dislocation  was  mistaken  for  a  fracture. 

A  lad,  W.  F.,  twelve  years  old,  residing  in  Erie  County,  N.  Y^  WTis 
brought  to  me  six  weeks  after  the  accident  had  occurred.    The  surgeoo^J 
who  was  first  called  declared  it  to  be  a  dislocation,  and  told  the  pareat^H 
he  had  reduced  it;  hut  the  dislocation  was  now  complete,  and  theanir^ 
immovably  fixed  in  its  abnormal  position. 

On  the  tenth  of  May,  1850,  X  P.,  of  Canada  West,  aet.  25,  waa 
thrown  from  a  load  of  hay,  striking  upon  his  left  hand,  and  producing 
a  dislocation  backwards  of  both  hones  at  the  elbow-joint.  A  Cauadiaa 
Burgeon,  who  saw  the  patient  within  three  hours,  recognized  the  dislo- 
cation, and  by  pulling  the  arm  straight  forwards  he  supposed  he  had 
reduced  it;  the  patient  also  thought  be  felt  the  bones  slip  into  place..^ 
No  attempt  was  made  subsequently  to  flex  the  arra,  and  it  was  immd 
diately  dressed  with  a  straight  splint  laid  along  the  palmar  sur£ 
On  the  sixth  day  it  was  found  to  be  unreduced,  and  the  surgeon  again 
attempted  to  reduce  it  as  before,  and  thought  he  had  succeeded.  Th 
same  splint  was  reapplied.  At  about  the  end  of  six  weeks  thr 
surgeons,  residing  in  Canada  also,  placed  the  patient  under  the  com* 
plete  influence  of  chloroform,  and  attempted  the  reduction.  They  fir 
made  extension  for  half  an  hour  in  a  straight  line,  then  five  me 
seized  upon  the  arm  and  forearm,  bending  it  with  great  force  to  a  right 
angle*  It  was  now  believed  that  the  ulna  was  reduced,  but  not  the"' 
radius.  Four  days  after,  the  attempt  was  renewed.  Three  mouths 
after  the  accident  the  young  man  called  upon  me,  and  I  found  the  arm^ 
nearly  straight,  with  almost  complete  anchylosis  at  the  elbow-joint 
Both  the  radius  and  ulna  were  displaced  backwards,  but  not  upwardlJ 
The  arm  was  of  the  same  length  with  the  other,  and  the  i^elatioQ  < 
the  condyles  to  the  olecranon  was  so  manifest,  that  the  absence  of  th6 
usual  displacement  upwards  was  easily  determined.  I  was  unwillinfl 
to  make  any  further  attempts  at  reduction,  not  believing  that  I  shoula 
succeed  after  so  much  time  had  elapsed »  and  after  so  many  ineffectua* 
attempts  had  been  made  by  clever  surgeons. 
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In  tbe  following  examples  the  dislocation  was  supposed  to  have 
beeo  a  fracture  of  the  lower  end  of  the  humerus, 

A  man,  residing  in  Pitt^fiekl,  Mass.,  dislocated  his  left  arm  by  fall- 
ing from  a  horse.  The  surgeon  who  was  called  regarded  it  as  a  frac- 
ture at  the  base  of  the  condyles,  and  treated  it  accordingly.  Ten 
weeks  after,  the  error  was  discoyered  and  an  attempt  was  made  to 
reduce  it,  but  without  success*  A  second  attempt  was  also  madCi  with 
the  same  result. 

The  patient  was  brought  to  me  eight  months  after  the  accident  with 
the  bones  still  unreduced.  The  forearm  hung  at  a  very  obtuse  angle 
with  the  arm,  and  there  was  very  slight  motion  at  the  elbow-joint.  I 
discouraged  any  further  attempts  at  reduction, 

Mr.  W.,  of  Alleghany  Co.,  N,  Y.^  eet,  43,  fell  from  a  load  of  hay, 
striking  upon  his  left  arm,  Feb.  16,  1853.  Four  hours  after,  he  was 
seen  by  a  young  but  very  intelligent  surgeon,  who  thought  the  hume- 
rus was  broken  just  above  the  condyles.  After  eight  weeks,  the  fact 
that  it  was  a  dislocation  having  become  apparent,  three  surgeons,  well 
known  to  me  as  men  of  large  experience,  attempted  its  reduction, 
aided  by  pulleys  and  chloroform.  The  patient  was  also  bled,  and 
nauseated  with  antimony.  The  etYorts  were  protracted  through  many 
hours,  and  frequently  varied.  A  second  attempt  made  by  thcvse  same 
gentlemen,  a  few  days  after,  was  equally  unsuccessful. 

On  the  ninth  week  Mr.  W.  came  to  me,  and  I  placed  him  at  once 
in  the  Buffiilo  Hospital  of  the  Sisters  of  Charity,  where,  assisted  by 
my  friend,  Prof.  Moore,  of  Rochester,  I  renewed  the  attempt  at  re- 
duction. The  patient  was  placed  under  the  influence  of  chloroform, 
and  during  a  great  portion  of  the  time  occupied  the  pulleys  were 
in  use.  The  elbow  was  pulled  upon,  twisted,  flexed,  and  extended, 
until  there  seemed  to  be  neither  adhesions,  nor  ligaments,  nor  capsule 
to  prevent  the  reduction.  We  could  move  the  joint  in  every  direction, 
even  laterally,  as  well  as  forwards  and  backwards.  Still  the  bones 
would  not  return  to  their  sockets.  Section  of  the  triceps  seemed  to 
be  the  only  remaining  expedient,  but  the  injury  already  done  to  the 
joint  was  so  great  that  we  did  not  deem  it  prudent  to  prosecute  the 
attempt  any  further.  We  had  occupied  two  hours  in  the  various  pro- 
cedures. Violent  inflammation  supervened,  but  he  was  able  to  return 
home  in  about  two  weeks.  Two  years  after,  I  learned  that  the  arm 
still  remained  unreduced,  and  nearly  anchylosed;  the  whole  limb  was 
also  much  atrophied  and  very  weak, 

John  Sliarkie,  a)t.  68,  fell  on  the  4th  of  Aug,  1854.  A  botanic  doctor, 
who  saw  him  on  the  same  day,  and  a  regular  physician,  who  saw  him 
on  the  third  day,  thought  he  had  broken  his  arm.  About  six  weeks 
after  this  he  came  under  the  charge  of  an  almshouse  doctor,  who 
'*rebroke"  it,  supposing  it  to  be  a  fracture;  and  two  months  later  he 
'*  broke''  it  again ;  hut  as  the  arm  was  not  improved  by  these  operations, 
he  finally  urged  the  poor  fellow  to  submit  to  amput^ation;  and  it  was 
in  reference  to  this  last  proposition  that  Sharkie  consulted  me.  I  found 
the  radius  and  ulna  dislocated  backwards  and  upwards  one  inch;  the 
arm  perfectly  straight  and  the  elbow  anchylosed ;  no  pronation  or  supi- 
iiatioo.    I  did  not  thmk  it  prudent  to  make  any  attempt  to  reduce  itp 
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but  aasured  him  that  if  let  alone  it  woold  ultimately  be  quite  usefi 
in  many  ways,  and  that  he  should  never  think  of  having  it  cutoff 
The  four  last  cases  which  have  come  under  my  notice,  three 
which  were  presented  in  my  service  at  Bellevue  Hospital,  were 
examined  previonsly  by  reputable  surgeons  and  declared  to  be  frac- 
tures. 

In  three  or  four  instances,  also,  the  accident  has  been  overlooked 
by  the  patient  himself,  or  by  some  empiric,  no  surgeon  haviog  beea 
called  to  see  the  case  until  after  the  lapse  of  several  days  or  w^eki. 

In  general,  when  the  reduction  has  been  eft'ected   ]  "y^ 

patients  have  recovered  the  complete  use  of  the  elbow  j 
few  weeks;  but  many  exceptions  have  from  time  to  time  come 
ray  notice. 

A  lad  eight  years  old  was  brought  to  me,  whose  arm  bad  been 
located  six  months  before,  and  the  reduction  of  which  had  been 
complisbed  easily  and  promptly  by  Sir  Astley  Cooper's  method, 
this  time  the  arm  was  bent  to  a  right  angle,  and  quite  stiff  at  the  el 

joint.    Four  years  later  I  learned  t 
the  stiffness  still  continued  in  a  great 
measure,  with  only  slight  improve- 
ment 

IVeaimenL — Sir  Astley  Cooper  tboj 
describes  his  own  method  of  reducing 
this  dislocation:  "The  patient  is  made 
to  sit  upon  a  chair,  and  the  surgeoi 
placing  his  knee  on  the  inner  side  < 
the  elbow  joint,  in  the  bend  of  \l 
arm,  takes  hold  of  the  patient^s  wri: 
and  bends  the  arm.     At  the  Mwe 
time  he  presses  on  the  radius 
nlna  with  his  knee,  ao  as  to  sej^aral 
them  from  the  os  humeri,  and  ih 
the  coronoid  process  is  thrown  fi 
the  posterior  fossa  of  the  humerus; 
and  whilst  this  pressure  is  supported 
by  the  knee,  the  arm  is  to  be  fbrcih! 
but  slowly  bent,  and  the  reduction 
soon  effected." 

The  same  practice  has  be»  a- 

mended  by  Eriehsen,  Gibs*:n.  li 

Cooper,  and  others.    The  plan  reiioio-j 
mended  by  Dorsey  is  nearly  idcnii< 
with  that  just  described,  only  ihat^ii 
stead  of  the  knee,  he  advises  that  the  surgeon  *'  interlock  his  fingei 
in  front  of  the  arm,  just  above  the  elbow,  and  draw  it  backwards.'* 
On  the  other  hand,  Listen  and  Miller  recommend,  as  a  better  m 
of  procedure,  that  the  patient  shall  be  seated  upon  a  chair,  and  ik 
the  arm  and  forearm  shall  be  pulled  directly  backwards,  so  as  to  rel 
as  oorapletely  as  posisible  the  triceps  muscle,  while  counter-cxiensi" 
is  made  against  the  scapula. 


I 
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Skey  says:  *' Extension  of  the  forearm  should  be  made  from  the 
band  or  wrist  in  a  straight  directiuii  downwards,  as  if  for  the  purpose 
of  simply  elongating  the  arm," 

Pirrie  prefers  that  an  asaistaQt  shall  grasp  the  forearm  near  its  mid- 
dle, in^^tead  of  the  wrist,  and  pull  the  arm  straight  forwards,  while  at 
the  same  moment  the  surgeon  seizes  upon  the  olecranon  process  with 
the  fingers  of  one  hand,  and,  placing  the  palm  of  the  other  against 
the  front  and  upper  part  of  the  forearm,  pulls  forcibly  backwards,  so 
as  to  draw  out  the  coronoid  process  from  the  olecranon  fossa. 

For  myself/ having  generally  practised  the  method  recommended 
by  Sir  Astley,  and  having  usually  succeeded  in  the  first  attempt  and 
with  the  emjdoyment  of  only  moderate  force,  I  confess  that  my  pre- 
dilections are  in  its  favor,-  yet  I  am  not  entirely  certain  but  that  an 
equal  experience  with  either  of  the  other  modes  recommended  might 
have  changed  these  convictions.  The  truth  is,  I  think,  that  in  recent 
cases  very  little  force  is  generally  requisite  to  accomplish  the  reduc- 
tion, and  that  it  is  not  very  material  which  of  these  several  modes  we 
adopt;  but  in  case  of  a  failure  by  one  mode,  we  ought  immediately 
and  without  hesitation  to  resort  to  another,  as  the  following  case  of 
failure  by  flexion  will  illustrate: — 

A  lad,  rot  11,  fell  in  a  gymnasium  from  a  height  of  six  feet,  striking 
probably  upon  his  hand.  I  saw  him  within  twenty  minutes,  and 
found  the  arm  in  the  usual  position,  I  attempted  immediately  to  re* 
duce  it  by  Sir  Astley^s  method,  but  after  a  fair  yet  unsuccessful  trial, 
I  extended  the  forearm  upon  the  arm  nnti!  it  was  nearly  straighti 
and  then,  with  only  moderate  force,  drew  it  promptly  into  place. 

If  we  still  continue  to  encounter  difRculties,  the  patient  ought  at 
ODce  to  be  placed  under  the  influence  of  an  amesthetic,  and,  if  neces- 
sary, the  pulleys  should  be  employed. 

When  the  reduction  is  accomplished,  which  ia  indicated  generally 
by  the  sudden  slipping  of  the  bones  and  by  the  restoration  of  the 
natural  form  to  the  elbow-joint,  the  surgeon,  in  order  to  confirm  his 
opinion,  must  flex  the  forearm  upon  the  arm  to  a  right  angle.  If  the 
bones  are  in  place,  and  there  is  not  much  swelling,  this  can  generally 
be  done  without  causing  much,  if  any,  pain ;  but  if  it  cannot  be  done, 
this  fact  furnishes  presumptive  evidence  that  tbe  reduction  is  not 
effected.  In  one  instance,  however,  of  recent  luxation,  this  rule  has 
not  held  good.  A  girl,  set.  10,  fell  from  a  tree  upon  her  hand.  I  was 
in  attendance  within  half  an  hour,  and  found  the  usual  signs  charac- 
terizing  this  accident.  Redaction  was  accomplislied  readily  by  pulling 
at  the  hand  moderately,  with  the  forearm  flexed,  while  my  left  hand 
pressed  hack  the  lower  part  of  the  humerus.  After  the  reduction  it 
was  found  impossible  to  flex  the  arm  to  a  right  angle  without  causing 
severe  pain,  and  it  became  necessary,  after  placing  it  in  a  sling,  to 
allow  the  hand  to  drop  very  low  beside  the  body.  A  good  deal  of 
inflammation  followed;  but  in  a  few  weeks  the  arm  was  well,  only 
that  for  a  period  of  two  years  or  more  the  elbow  remained  very 
tender. 

On  the  other  hand,  an  omission  to  apply  this  rule  has  often  led  the 
surgeon  to  believe  the  reduction  accompliiihed  when  it  was  not  Very 
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recently  this  same  thing  has  happened  to  myself,  and  as  it  is  the  only 
instance  in  which  I  have  oraitted  to  adopt  this  test^  and  the  only  one 
also  in  which  I  have  left  a  bone  unreduced  which  I  believed  U>  hsTe 
been  reduced,  it  will  be  proper  to  state  the  case  and  its  results  more 
fnlly. 

A  lad,  set,  11,  fell  from  a  fence  on  the  22d  of  December,  1858,  ai 
dislocated  both  bones  backwards.     I  saw  him  within  two  hours  fro 
the  occurrence  of  the  accident     The  elbow  was  already  considemblf 
swollen  and  quite  tender,  but  the  signs  of  dislocation  were  very  mani- 
fest    Seizing  the  wrist  with  one  hand,  and  placing  my  knee  against 
the  front  and  lower  part  of  the  humerus,  I  palled  steadily  for  some 
time,  and  with  much  more  force  than  is  usually  necessary,  until  at 
length  two  distinct  and  successive  snaps  were  felt,  such  as  one  oJlea, 
feels  when  the  two  bones  resume  their  sockets.     Relinquishing  ra; 
grasp,  it  was  observed  by  myself  and  the  parents  that  the  deformi 
had  disappeared.     The  reduction  seemed  to  be  complete*  and  so 
announcol,    I  then  requested  the  lad  to  permit  me  to  bend  the  elbo^ 
and  placed  it  in  a  sling,  but  this  he  peremptorily  refused  to  do,  and 
away  from  me,  nor  would  any  arguments  or  entreaties  persuade  him 
to  allow  me  again  to  touch  it.    1  reassured  the  parents  and  child,  how- 
ever,  that  all  was  right,  and  left  the  house.    Daring  several  successive 
days  I  saw  the  little  patient,  but  although  the  arm  remained  swollen 
and  very  tender,  I  did  not  suspect  the  cause  until  the  ninth  day ;  and 
on  the  tenth  day,  having  placed  him  under  the  influence  of  cldoror 
the  reduction  waseasily  and  satisfactorily  accomplished.   The  recuv  - 
has  been  slow.    At  the  end  of  six  weeks  I  found  the  motions  of  the 
elbow-joint  not  completely  restored,  and  the  forefinger  was  partiallfJ 
paralyzed;  but  from  this  condition  it  has  gradually  recovered,  amlH 
two  months  later  the  functions  of  the  arm  and  hand  were  completely     ' 
restored. 

The  mistake  in  this  instance  w^is  the  more  mortifying  because  I  had 
just  seen  a  case  in  a  lad  ouly  a  little  older,  in  which  another  surgeon 
had  committed  the  same  error,  and  after  the  lapse  of  twelve  or  four- 
teen days  I  had  myself  made  the  reduction;  and  I  was  fully  aw&k^ 
therefore,  to  the  possibility  of  the  mistake. 

The  circumstance  of  the  diminution,  and  apparent  disappearance  of 
the  deformity,  and  the  sensation  of  a  double  click,  can  only  be  explained 
by  assuming  that  originally  the  coronoid  process  was  resting  in  the 
olecranon  fossa,  and  that  by  manipulation  the  bones  had  been  removed 
nearer  tbeir  sockets,  yet  not  actually  reduced.  The  swelling,  ftlso, 
rendered  more  difficult  a  diaguosis  which,  now,  nothing  but  the  flexion 
of  the  forearm  could  have  determined  positively. 

If  much  time  has  elapsed  since  the  occurrence  of  the  dislocation  the 
redaction  is  accomplished  with  difficulty,  if,  indeed,  it  can  be  redaoed 
at  all  There  are  many  cases  upon  record,  however,  in  w' hich  surgeons 
have  been  success! ul  afler  the  lapse  of  many  weeks,  or  even  monti 
Boyer  thought  it  was  not  possible  to  effect  the  reduction  af^r  four 
six  weeks ;  but  Capelletti,  of  Trieste,  succeeded  after  seventy  days 

'  Ca|}eUetti,  Am.  Jotim.  U*}d.,  vol.  3cix.,  from  Adq&I.  XJuIt.  de  Med.  for  Oct.  Id35«i 
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Sir  Astley  Cooper  at  three  months;'  Malgaigne  after  three  months 
and  twenty-one  days.*  Roux  succeeded  in  a  case  of  a  young  man 
twenty. two  years  oi  age,  whose  elbow  had  been  dislocated  five  months.* 
Blackman,  of  Cincinnati,  informs  me  that  he  has  reduced  a  lateral  luxa- 
tion after  five  months.  Brainard,  of  Chicago,  reduced  a  dislocated 
elbow  in  a  boy  of  nineteen  years,  after  five  months  and  thirteen  days. 
In  this  case  the  surgeon  who  had  first  seen  the  patient  supposed  that 
he  had  reduced  the  dislocation.'*  Gorre,  Gerdy,  and  Drake  succeeded 
in  four  cases  after  six  months  f  and  finally,  Starch  claims  to  have 
been  successful  after  two  years  and  one  month.*  To  which  enumera- 
tion Denuc^  has  added  seventeen  other  examples,  said  to  have  been 
reduced  at  various  periods,  ranging  from  one  month  to  one  hundred 
and  fourteen  days.^ 

I  have  reduced  quite  a  number  of  these  old  luxations,  the  four  last 
of  which  will  be  briefly  recorded. 

Mrs.  E.  Broadway,  set.  53,  was  admitted  to  Bellevue  Hospital  in 
Oct.  1865.  When  she  came  under  my  notice  the  dislocation  had  ex- 
isted ten  days.  The  internal  condyle  was  broken  also,  and  the  surgeon 
had  supposed  this  to  be  the  only  accident.  I  reduced  it  easily,  after 
giving  her  chloroform,  by  the  method  recommended  by  Dorsey. 

A  woman,  set.  30,  was  admitted  to  the  same  ward  in  Jan.  1866,  with 
a  supposed  fracture  at  the  base  of  the  condyles.  On  the  eleventh  day 
she  was  brought  to  my  notice.  The  reduction  was  effected  in  the 
same  manner,  before  the  class,  but  not  until  ether  had  been  employed, 
and  much  greater  force  had  been  applied  than  was  required  in  the 
previous  case. 

Thomas  Robertson,  set.  35,  was  admitted  Dec.  14th,  1864,  with  a 
simple  dislocation  of  the  radius  and  ulna  backwards,  which  had 
existed  thirty -one  days,  but  which  had  not  been  up  to  this  moment 
recognized  by  his  surgeon.  I  reduced  it  before  the  class,  by  Sir 
Astley's  method,  the  patient  being  under  the  influence  of  ether.  Con- 
siderable force  was  required. 

Each  of  these  patients  recovered  without  any  accidents. 

The  next  case  possesses  unusual  interest. 

J.  G.,  aet.  7,  was  brought  to  me  in  Nov.  1865,  with  a  backward  dis- 
location of  the  right  radius  and  ulna  which  had  existed  nine  weeks. 
The  arm  was  nearly  straight  and  fixed.  Having  placed  him  under 
the  influence  of  ether,  assisted  by  Dr.  Gurdon  Buck,  of  this  city,  I 
proceeded  to  flex  the  arm  slowly,  and  after  a  few  seconds,  and  when 
the  elbow  was  bent  about  ten  or  fifteen  degrees,  the  olecranon  process 
separated  at  the  line  of  epiphyseal  union.  In  a  few  moments  the 
reduction  was  completed,  and  the  arm  brought  to  an  acute  angle,  but 
the  olecranon  had  separated  full  half  an  inch.  We  were  quite  certain 
that  the  ulna  was  perfectly  reduced,  but  the  head  of  the  radius  did  not 

•  Sir  Astley  Cooper,  On  Dislocations  and  Fractures,  Amer.  ed.,  p.  388. 

'  Malgaigne,  Amer.  Jonrn.  Med.  Sci.,  vol.  xxiii.  p.  238,  from  Revue  M6d.,  Dec.  1837. 

*  Roux,  Amer.  Joum.  Med.  Sci.,  vol.  xvi.  p.  526,  from  Archives  G6n.,  Dec.  1834. 
^  Brainard,  Illinois  and  Indiana  Med.  Joum.,  1847. 

^  Meiuoire  sur  les  luxations  du  coude,  par  Paul  Denuc6,  Paris,  1854,  pp.  86,  87. 
6  Deuuce,  op.  cit.,  p.  87.  '  Op.  cit. 
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seem  to  occupy  its  original  position   fully.     Only  moderate  infl 
mation  ensued.    Passive  motion  was  soon  commenced,  and  I  havasiii 
been  informed  tliat  the  raotioe  of  the  joint  is  steadily  increasing* 

Dr.  W,  F.  Westmoreland,  of  Atlanta,  Ga.,  has  recently  reported  i 
case  in  which  he  succeeded  readily  in  reducing  a  dislocation  of  th 
elbow  backwards  of  five  months'  standing,  in  a  woman  aged  22  ycsifl 
The  redaction  was  followed  by  great  pain,  a  good  deal  of  swellin 
temporary  improvement  of  circulation  in  the  radial  artery,  comply 
paralysis  of  the  little  finger  and  partial  paralysis  of  the  middle  ai 
ring  fingers.  On  the  fourteenth  dayp  at  which  period  the  Ijistory  < 
the  case  closes,  all  these  symptoms  were  rapidly  disappearing/ 

Nevertheless  the  fact  is  in  the  main  as  stated  by  Boyer;  and  if  m 
many  ciLses  can  be  found  in  which  surgeons  have  succeeded  at  a  la 
perioil,  they  are  not  probably  in  the  proportion  of  one  to  five  as  con 
pared  with  the  failures ;  but  the  failures  have  not  received  the  aan 
publicity.     Nor  indeed  have  all  the  severe  accident^,  such  as  viole^ 
inflammation,  suppuration,  gangrene,  and  even  death,  been  fait 
declared.     Denuce  says  he  has  been  able  to  trace  out  five  or 
amples  in  which,  althout^h  the   arm  was   reduced,  grave  accideti 
resulted,  and  Velpeau's  patient  actually  died  in  consequeDce. 

Dixi  Crosby,  of  New  Hampshire,  has  treated  two  cases  of  ancie 
dislocation  of  the  forearm  backwards,  by  bending  the  elbow  forcib^ 
so  as  to  break  the  olecranon  process,  after  which  the  reduction 
easily  accomplished  by  extension.     R,  D,  Mussey,  of  Cincinnati. 
Bucceeded  once  in  the  same  manner.    In  all  these  examples  theelb 
was  restored  to  a  very  useful  amount  of  motion.* 

The  dislocation  being  reduced,  it  may  be  a  matter  of  prudence,  some* 
times,  to  apply  a  right-angled  splint,  first  carefully  padded,  to  tbe 
palmar  surface  of  the  arm  and  forearm;  remembering,  however.  tb«i 
considerable  swelling  will  soon  occur,  and  that  it  ought  not  therefore 
to  be  bandaged  to  the  limb  very  tightly-  At  least  once  a  day  iishoull 
be  removed,  and  the  arm  examined ;  and  in  very  few  cases  can  it  i 
necessary  or  judicious  to  continue  its  application  beyond  one 
At  the  same  time,  if  there  is  any  especial  tendency  in  the  radius 
become  displaced  backwards,  owing  to  a  rupture  of  its  annular  ha 
ment,  this  must  be  prevented,  if  possible,  by  a  compre^ss  and  bandage. 
Some  surgeons  regard  these  precautions  as  necessary  in  all  cases,  but 
I  have  seldom  employed  any  splint  or  bandage  whatever,  nor  have  I 
ever  had  reason  to  regret  this  omission. 

Finally,  we  are  to  place  the  artn  in  a  sling,  and  adopt  such  measur 
as  are  calculated  at  first  to  reduce  the  inllammation;  and  at  a  vef 
early  day  we  ought  to  begin  to  move  the  elbow-joint,  in  order_ 
prevent  anchylosis. 


^  Wi*i<tmnrt^land,  Atlanta  Meii.  and  S«rg»  Journ,,  Mnj,  1^66, 
'  CioBbjr,  Mu!i«f/,  Trana.  Auier.  Mtd.  A^soc,  vuL  iii.  p.  357. 
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Fig.  244. 


I  2.  Dislocation  of  the  Radius  and  Ulna  Outwaeds  (to  the  Radial 

Side.) 

The  large  majority  of  outward  difilocations  of  the  forearm  are  in- 
complete; indeed,  only  nine  examples?  of  a  complete  dislocation  have 
been  collected  by  Denucd,  including  two  seen  by  himself  Malgaigne 
has  since  added  two  more,  making  in  all  eleven  cases.  All  these 
examples  have  occurred  in  the  practice  of  French  surgeons.  So  far 
as  I  am  able  to  discover,  no  American  or  English  surgeon  has  ever 
reported  a  single  example. 

Incomplete  dislocations  must,  therefore,  in  this  case  be  regarded  as 
typical;  but  even  these  are  by  no  means  frequent. 

Grmes.—A  careful  examination  of  a  large  number  of  recorded  ex- 
amples, and  of  those  which  have  come  under  my  own  eye,  renders  it 
certain  that  a  majority  of  these  accitJents  result  from  a  blow  received 
directly  upon  the  inner  side  of  the  forearm  or  upon  the  outer  side  of 
the  humerus,  or  from  the  action  of  two  forces  pressing  in  an  opposite 
direction.  Of  course  those  forces  must  act  upon 
the  bones  somewhere  in  the  neighborhood  of  the 
elbow-joint.  Occasionally  it  has  been  produced 
by  a  fall  upon  the  hand ;  sometimes  by  a  violent 
twist  of  the  arm,  as  when  the  hand  is  caught  in 
machinery ;  and  in  other  cases  it  has  been  found 
consecutive  upon  a  dislocation  backwards,  being 
produced  in  the  atterafjts  made  to  accomplish  re- 
duction  of  this  latter  form  of  dislocation. 

Pathology. — ^In  most  of  the  examples  of  simple, 
incomplete  outward  luxation  of  the  forearm,  the 
great  sigmoid  cavity  of  the  ulna  still  embraces  the 
lower  end  of  the  humerus,  but  instead  of  reposing 
upon  the  trochlea,  it  is  carried  outwards  half  an 
inch  or  more,  so  as  to  rest  its  central  crest  upon 
the  depression  which  separates  the  condyle  from 
the  trochlea*  If  the  annular  ligament  remains 
unbroken,  the  radius  is  displaced  in  the  same  di- 
rection and  to  the  same  extent,  its  head  resting 
against  and  directly  below  the  epicondyle. 

Occasionally,  however,  where  the  violence  has 
been  greater,  the  central  crest  of  the  great  sigmoid 
cavity  rests  fairly  upon  the  condyle,  or  upon  the 

I      articukittng  surface  of  the  humerus  where  the  head 
of  the  radius  was  formerly  applied,  and  the  dislo- 
cation  approaches  more  nearly  to  the  character  of 
a  complete  luxation.     At  the  same  time,  owing  perhaps  to  the  resist- 
ance afforded  by  the  skin,  or  some  of  the  ligaments,  the  head  of  the 
radius  may  be  thrown  either  forwards  or  backwards,  so  as  to  be  out 

I      of  line  with  the  ulna.     Such  a  di.splacement  generally  implies  a  rup- 
ture of  the  annular  ligament. 

We  have  now  only  to  suppose  the  action  of  a  more  considerable 

,      force  in  the  same  direction  to  reuder  the  dislocation  complete;  in 

I  39 
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wbicli  caae  the  upper  end  of  the  radium  is  sometimes  thrown  com* 
pletely  forwards,  and  its  head  may  even  be  found  resting  in  fromaf 
the  ulna,  occasioning  an  extreme  pronation  of  the  forearm  and 

The  anconeus  and  brachial  is  anticus  are  the  only  muscles  in 
of  these  dislocations  whose  fibres  are  generally  much  disturbed;  m 
biceps  and  triceps  being  only  made  to  traverse  the  articulation  a  Utile 
more  obliquely. 

Denuc^  Malgaigne,  A,  Cooper,  and  others  have  preferred  to  speak 
of  the  dislocation  backwards  and  outwards  as  a  distinct  form  or  species 
of  dislocation,  I  prefer  to  regard  it  as  only  a  variety  of  the  outward 
luxation,  since  it  may.  and  no  doubt  often  does,  occur  consecutivelj 
upon  a  simple  incomplete  outward  dislocation;  and  if  the  dislocatioQ 
outward  is  complete,  the  bones  of  the  forearm  can  scarcely  fail  to  i 
drawn  more  or  less  upwards.  Sometimes  also  it  has  been  consecuti^ 
upon  a  simple  backward  dislocation,  or  upon  unsuccessful  attempts i 
reduction  where  the  form  of  dislocation  was  originally  backward 
yet  as  it  does  not  so  naturally  follow  upon  a  complete  backward  dii- 
location  as  upon  a  complete  outward  luxation,  I  find  sufficient  reason 
for  studying  its  mechanism  in  this  place. 

The  beak  of  the  olecranon  process  not  only,  but  a  large  portion  \ 
the  body  of  this  process  now  lies  above  and  behind  the  condyle; 
brachialis  aoticus  becomes  more  stretched  if  not  actually  tom^mnd  1 
biceps  is  laid  against  the  articulating  surface  of  the  humerus;  bat  1 
triceps  becomes  again  relaxed,  as  in  simple  dislocation  backwards 
and  upwards. 

In  all  these  dislocations  the  capsular  ligaments  are  more  or  less  ex- 
tensively torn,  hut  the  principal  arteries  and  nerves  do  not  generally 
sufier  greatly  if  at  all. 

^SjjmpioTfh^,  'The  forearm  is  usually  flexed  to  about  the  same  angle 
at  which  we  have  found  it  in  dislocations  backwards;  once  I  haf 
found  it  nearly  or  quite  straight;  occasionally  it  is  flexed  to  a  ri^ 
angle.  In  all  the  cases  seen  by  me  the  forearm  has  been  prcniati 
and  the  elbow-joint  has  been  very  immovable.  The  most  st  "  "  _ 
diagnostic  sign,  however,  consists  in  the  unnatural  form  of  the  elbdw- 
joint,  which  is  so  remarkable  as  not  to  be  easily  misunderstood.  "" 
internal  condyle  of  the  humerus  (epitrochlea)  projects  strongly  to  I 
inner  side,  Icavins^  a  deep  depression  below;  while  upon  the  uth 
side,  the  head  of  the  radius  with  its  cup-like  extremity  can  be  di( 
tinctly  felt,  and  made  to  rotate  outside  of  its  socket.  The  olecrano 
process,  driven  from  its  fossa,  projects  more  or  less  posteriorly,  i 
even  the  fossa  itself  may  sometimes  be  plainly  felt. 

A  girl,  twelve  years  old,  had  fallen  upon  the  inside  of  her  elbt>i 
producing  a  dislocation  outwards  of  the  forearm.  I  saw  her  withij 
half  an  hour.  The  forearm  was  bent  upon  the  arm  about  fitleen  Ai 
grees,  and  immovably  fixed.  The  head  of  the  radius  could  bedii 
tinctly  felt  external  to  and  a  little  in  front  of  the  outer  condyle,  whik 
the  olecranon  process  of  the  ulna,  which  rested  upon  the  back  an 
outer  surface  of  the  hamerus,  was  less  distinctly  felt  than  in  the  opp 
site  arm.    The  inner  condyle  projected  sharply  to  the  inside,  and  ih 
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olecranon  fossa  was  plainly  felt  with  tl 
fering  very  little  pain. 

Seizing  the  wrist  with  my  right  hand  and  the  lower  end  of  the 
humems  with  the  left,  and  making  moderate  extension  in  these  oppo- 
site directions,  the  bones  easily,  and  after  only  a  moment's  effort,  re- 
sumed their  places.     Her  recovery  was  rapid  and  complete. 

James  O'Neil,  set,  16,  was  admitted  to  Bellevue  Hospital  in  Dec. 
1865,  with  a  dislocation  caused  by  the  kick  of  a  horse,  the  blow 
having  been  received  on  the  ulnar  side  of  the  forearm,  near  the  elbow- 
joint.  When  he  came  under  my  notice  the  dislocation  had  existed 
three  weeks.  I  found  the  head  of  the  radius  reposing  upon  the  radial 
and  posterior  side  of  the  humerus.  The  ulna  was  displaced  one  inch 
to  the  radial  side.  The  forearm  was  not  at  all,  or  but  very  slightly 
flexed  upon  the  arm.  The  natural  deflection  of  the  forearm  to  the  radial 
side  was  a  little  exaggerated:  forearm  pronaled:  elbowjoint  admitting 
of  a  little  motion;  but  motion  caused  great  pain. 

This  patient  was  not  in  my  service,  and  I  have  not  learned  the  result 
of  the  attempt  at  reduction. 

If  the  dislocation  is  complete,  the  position  of  the  arm  is  usually  the 
same,  but  the  pronation  of  the  hand  is  greater,  and  the  projection  of 
the  inner  condyle  more  striking. 

If  now  the  bones,  by  a  continuance  of  the  original  force,  or  by  the 
action  of  the  triceps,  are  drawn  upwards  also,  the  arm  becomes  a  little 
more  flexed,  aud  the  olecranon  process  more  prominent,  while  the 
length  of  the  whole  limb  is  sensibly  diminished. 

Prognosis. — ^In  recent  cases  of  incomplete  outward  luxation,  and 
where  no  complications  exist,  the  reduction  is  generally  easily  eftected; 
and  M.  Thierry  claims  to  have  reduced  an  outward  and  backward 
luxation  after  eight  months.  A  patient  of  whom  Debruyn  baa  spoken 
was  not  so  fortunate.  On  the  10th  of  April,  1841,  a  lad,  aet.  18,  fell 
upon  the  palm  of  his  hand  and  dislocated  both  bones  outwards  and 
backwards;  on  the  following  morning  a  surgeon  attempted  to  reduce 
the  dislocation,  and  the  attempt  was  repeated  on  the  next  day  by  an- 
other surgeon;  but  on  the  day  following  this  last  attempt,  gangrene 
ensued  in  consequence  of  the  great  violence  employed  by  the  surgeons, 
and  although  the  limb  was  amputated  the  patient  died.  The  autopsy 
showed  that  both  the  brachial  artery  and  the  median  nerve  were  torn 
asunder,  and  that  the  tendons  of  the  biceps  and  hrachialis  anticus  were 
slipped  behind  the  outer  condyle,  probably  having  been  thrown  into 
this  position  during  the  violent  twistings  to  which  the  arm  had  been 
subjected.' 

I  have  seen  three  examples  of  dislocation  upwards  and  outwards 
which  the  medical  attendants  had  failed  to  reduce.  The  first  was  in 
the  cas€  of  a  lad,  Wni.  Kiokaid,  fourteen  years  old,  wlio  had  fallen 
from  a  wagon  and  struck  upon  the  palm  of  his  left  hand.  The  sur- 
geon who  was  immediately  called  made  extension,  and  supposed  that 
the  reduction  was  accomplished.  The  lad  was  brought  to  me  a  few 
months  after  the  accident.     The  arm  was  slightly  flexed,  and  neither 


'  D«?imc4,  op.  cit.,  p.  1U3. 


601 


DISLOCATIONS    OF    THE    BADIUS    AND    ULXA. 


prone  nor  supine.  There  existed  only  a  slight  motion  at  the  elbow- 
joint,  I  did  not  think  it  worth  while  to  make  any  attempt  at  recjoc- 
tion.  Several  years  after  this,  in  the  month  of  February,  1859, 1  had 
an  opportunity  of  examining  the  arm  again.  He  had  now  recovered 
considerable  motion  in  the  joint,  but  he  could  not  tie  hia  cravat, 
Pronation  and  supination  were  perfect 

Id  the  second  example,  a  lady,  aat,  33,  had  fallen  upon  the  inside  of 
her  elbow,  and  reduction  not  having  been  accomplished,  I  found  her, 
nine  weeks  after  the  accident,  with  scarcely  any  motion  at  the  elbow- 
joint,  and  complaining  of  a  numbness  in  the  forearm  and  hand. 

The  third  instance  of  unreduced  dislocation  I  will  relate  more  at 
length. 

Francis  Banfield,  aged  twenty-two  years,  a  resident  of  Alleghany 
County,  N.  Y„  on  the  31st  of  September,  1857,  fell  from  the  sweep  of  a 
threshing  machine  to  the  ground,  a  distance  of  about  five  feet,  slrikinj^ 
upon  the  palm  of  his  hand,  his  arm  being  extended  in  front  of  him.  '  'n 
rising  he  found  his  arm  forcibly  flexed  and  abducted.  He  stra  . 
ened  it  wittiout  difficulty,  and  it  assumed  the  position  it  now  occupit:^, 
A  physician  was  called  and  saw  the  patient  an  hour  and  a  half  tflfir 
the  accident,  who  pronounced  it  a  case  of  dislocation  of  the  radtti^  ' 
ulna,  and  made  efforts  at  reduction,  which  he  continued  from  8|  . . 
until  2  P.  M.,  a  period  of  five  and  a  half  hours,  to  no  purpose,  wiieu 
he  abandoned  the  attempt.  During  the  attempt  at  reduction,  the  ex- 
tension was  made  at  times  with  the  arm  flexed,  and  at  others  extended. 
At  9  P,  M,  another  physician  was  called,  who  made  eftbrts  at  rr ^  " 
tion  until  3  A.  M.,  upwards  of  six  hours,  at  which  time  he  also  ; 
doued  the  attempt.  On  the  third  day  another  physician,  the  patient 
being  under  the  influence  of  ether,  made  eftbrts  at  reduction  for  twenty 
minutes,  when  he  pronounced  it  in  place,  and  applied  a  bandage. 
From  the  patient^s  account  the  arm  was  swollen  to  such  an  extent  aa 
to  render  this  point  difficult  to  determine.  On  the  fifth  day  the  first 
physician  was  called,  and  believing  that  he  discovered  a  grating, 
pronounced  it  a  fracture  of  the  external  condyle. 

Four  months  after  the  accident,  when  the  patient  applied  to  me.  the 
limb  presented  the  following  appearances:  "The  forearm  exteniled 
upon  the  arm ;  looking  at  the  limb  along  its  radial  margin  we  notice 
a  gentle  outward  inclinatioo  of  the  forearm  from  the  elbow  down,  but 
by  manipulation  this  may  be  greatly  increased;  the  power  of  proDA- 
tion  and  supination  is  not  affected ;  the  inner  condyle  projects  an 
inch  to  the  ulnar  side;  the  head  of  the  radius,  completely  removM 
from  its  socket,  projects  to  an  equal  extent  on  the  radial  side*  The 
top  of  the  olecranon  process  is  an  inch  higher  than  the  top  of  the  inner 
condyle,  so  that  the  radius  and  ulna  are  carried  upwards  afi  weU  as 
outwards." 

I  believe  that  the  external  condyle  was  not  broken,  as  in  that  case 
the  arm  would  be  permanaiily  deflected  outwards  to  a  much  greattJT 
extent.  For,  although  this  arm  may  be  deflected  outwarda  by  the 
aurgeon  to  an  angle  of  135 "^i  still  the  degree  of  mobility  which  extsU 
w^ould  be  adverse  to  the  supposition  of  its  being  a  fracture  of  the 
external  condyle.     The  condyles  also  can  be   plainly  lelt  in  their 
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natural  situations,  which  would  not  be  the  case  if  a  fracture  of  the 
external  condyle  existed.  The  patient  was  advised  not  to  submit  to 
any  further  attempts  at  reduction. 

The  following  will  serve  as  an  illustration  of  a  recent  accident  of 
this  character  :^ — 

John  Collins,  of  Buffalo,  ast.  8,  fell  while  wrestling,  his  companion 
falling  upon  his  arm,  I  found  the  forearm  slightly  flexed,  pronated, 
and  both  radius  and  ulna  thrown  over  to  the  radial  side  and  carried 
upwards.  Pressing  firmly  upon  the  radius  from  the  outside  the  bonea 
assumed  suddenly  the  position  of  a  backward  and  upward  dislocation, 
from  which  position  they  were  readily  reduced  to  their  original  sockets 
by  simple  extension. 

Treatment, — In  relation  to  the  treatment  of  these  accidents  we  have 
little  to  add  to  what  has  already  been  said  of  the  treatment  of  dislo- 
cations backwards.  The  reduction,  if  effected  at  all,  has  generally 
been  accomplished  by  moderate  extension,  or  by  extension  combined 
with  lateral  pressure.  If  the  head  of  the  radius  is  in  front  of  the 
bumerus,  or  of  the  ulna,  the  hand  should  be  first  supined,  and  then 
the  extension  should  be  applied.  In  some  cases  the  reduction  haa 
been  effected  by  placing  the  knee  in  the  bend  of  the  elbow  and  flexing 
the  forearm,  while  the  surgeon  was  making  extension  from  the  hand. 


I  S.  DiSLOGAnopr  of  tee  Kabius  and  Ulna  Inwards  (to  the  Ulnar  Side), 

This  form  of  dislocation  is  much  more  rare  than  the  dislocation 
outwards,  a  fact  which  may  perhaps  find  a  sufficient  explanation  in 
the  peculiar  form  of  the  trochlea,  the  inner  half  of  which  rises  much 
higher  than  the  outer,  forming  thus  an  elevated  inclined  plane,  over 
which  the  articulating  surface  of  the  ulna  must  rise  before  the  dislo- 
cation can  occur. 

Like  the  opposite  dislocation,  the  typical  form  of  the  accident  is 
that  in  which  the  displacement  is  incomplete;  indeed,  no  example  of 
a  complete  inward  dislocation  has,  we  think,  been  yet  recorded. 

Catinse^,— A  fall  upon  the  hand  or  forearm,  a  blow  npon  the  radial 
side  of  the  forearm  near  its  upper  end,  or  upon  the  ulnar  side  of  the 
arm,  near  its  lower  end,  a  violent  wrenching  of  the  limb,  are  among 
the  causes  w^hich  may  occasion  this  dislocation. 

Pathology, — The  ridge  w^hich  divides  antero-posteriorly  the  greater 
sigmoid  cavity  of  the  ulna,  having  been  driven  over  the  elevated 
inner  margin  of  the  trochlea,  falls  down  npon  the  epitrochlea,  so  as, 
in  some  sense,  to  embrace  it  instead  of  the  trochlea;  while  the  head 
of  the  radius  passes  inwards  also,  and  is  made  to  occupy  the  trochlea, 
from  which  the  ulna  has  escaped.  Generally  the  head  of  the  radiua 
is  found  in  the  same  line  with  the  ulna  (Fig.  245),  but  it  may  suffer  a 
luxation  and  be  found  a  little  in  advance  of  the  ulna,  or  possibly  a 
little  in  the  rear. 

I  choose  also  to  regard  the  dislocation  inwards  and  upwards  as 
only  a  variety  of  the  dislocation  inwards;  in  which  form  of  the  acci- 
dent the  coronoid  process  of  the  ulna  is  thrust  upwards  above  the 
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epicondyle,  and  the  liead  of  the  radius  occupies  the  olecranon  ' 
or  rests  upon  tlie  back  of  the  humerus  somewhere  in  this  vicinity. 
In  addition  to  the  injury  suflered  by  the  ligaments  and  masck 
the  ulnar  nerve  in  both  varieties  of  inward 
cation  is  peculiarly  liable  to  coutasion,  in  conse- 
quence of  its  being  crushed  between  the  olecranon 
process  and  the  epitrochlea. 

Symploms.—li  the  dislocation  is  only  inwards, 
the  olecranon  process  can  be  felt  projecting  Uf 
the  inner  side,  and  completely  concealing  tb 
condyle ;  while  the  head  of  the  radius,  having  i 
doned  its  socket,  may  be  felt  indistinctly  in  the 
bend  of  the  arm.     The  external  condyle'  (epic 
dyle)  Is  remarkably  prominent.     The 'forearm 
generally  more  or  less  flexed,  and  the  h 
bly  pronatod.     The  natural  outward  de- 
the  Ibrearm  is  also  lost,  or  it  may  be  even  mclmed 
slightly  inwards.     This  phenomenon  is  explain 
by  the  position  of  the  epicondyle^  upon  which 
greater  sigmoid  cavity  now  rests,  allowing  the  al 
to  overlap  a  little  upon   the  humerus;   rendcriD 
the  forearm  actually  j^omewhat  shorter  along 
ulnar  margin,  although  the  head  of  the  radius  m^ 
still  occupy  the  summit  of  the  trochlea. 

If  the  bones  are  displaced  upwards  as  well  as  iii 

wards,  a  considerable  shortening  is  declared,  and 

the  head  of  the  radius  may  now  be  fell  behind  th«J 

trochlea,  or  over  the  olecranon  fossa*     In  three  of 

the  tour  examples  seen  by  Malgaigne,  all  of  them 

ancient,  the  forearm  was  in  a  state  of  supination.    Other  8urge<:>ns  haw 

met  with  cases  in  wliich  the  forearm  was  supine,  but  they  must  be  ouo* 

sidered  as  exceptions  to  the  rule. 

The  ibllowing  example  of  this  dislocation*  unreduced  after  the  lapsa 
of  fourteen  years,  is  reported  to  me  by  Dr.  T.  H.  Squier,  of  Elmir*, 
N,  Y,  Thomas  Cook,  now  in  his  nineteenth  year,  was  four  years  and 
ten  months  old,  when  he  fell  from  a  pile  of  boards  about  as  high  an 
a  raan*s  shoulder.  According  to  his  statement,  given  at  the  time,  Ms 
right  arm  caught  between  the  boards,  aud»  in  falling,  he  turneti  a 
summersault.  The  mother,  to  whom  tiie  child  immediately  r:iri. 
grasped  bia  arm  which  he  said  was  broken,  and  found  that  it  \v'**jM 
roll  and  turn  in  various  ways.  When  the  surgeon  arrivetl, 
hours  afterwards,  the  arm  was  very  much  swollen  and  the  acv:.  i--  - 
was  supposed  to  be  a  fracture.  At  present  flexion  and  extensit>n  ana 
perfect.  The  forearm  has  an  inward  deflection  of  a  hand's  bren^t'n 
more  than  the  other.  The  power  of  pronation  is  complete,  but  tluj 
forearm  and  hand  cannot  be  supinated  entirely.  The  external  con- 
dyle is  very  prominent,  but  the  internal  is  almost  hid  by  the  olecranj^n, 
which  projects  inwards  nearly  as  far  as  the  point  of  the  epicomivle. 
The  finger  can  be  laid  in  the  olecranon  fossa  behind^  and  all  the  hm'^ 
part  of  the  trochlea  can  be  distinctly  traced.     By  flexing  the  tbrearm 


Miuil;  frtqnpol  form  of 
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slowly,  as  it  approaches  a  right  angle,  the  teodon  of  the  triceps  may 
be  felt,  lodged,  as  it  were,  on  the  back  part  of  the  point  of  the  epicon* 
dyle,  and  by  continuing  the  flexion,  the  tendon  suddenly  slips  over  this 
point  and  places  itself  on  the  anterior  aspect  of  the  arm.  When  the 
forearm  is  fully  flexed,  the  tendon  is  advanced  full  three-quarters  of 
an  inch  in  front  of  the  epicondyle.  The  arm  is  very  serviceable,  but 
iovariably  pains  hira  after  a  hard  day^s  work. 

Prognosis, — Malgaigne  was  unable  to  reduce  the  dislocation  in  a 
recent  case  of  incomplete  internal  dislocation,  which  came  tinder  his 
own  notice.  Triquet  succeeded  in  a  child  seven  years  old,  on  the 
fifteenth  day,  after  many  trials  ;  but  the  movements  of  the  elbow-joint 
were  never  restored.  Dubruyn  succeeded  on  the  fifth  day,  but  not 
without  difficulty;  the  case  reported  by  Squier  was  mistaken  for  a 
fracture,  and  no  attempt  at  redaction  was  made;  and  in  the  only  re- 
maining example  which  has  been  put  upon  record,  the  precise  cha- 
racter of  the  accident  having  been  determined  by  Velpeau,  reduction 
was  easily  accomplished,  and  on  the  eighth  day  the  patient  was 
dismissed.^ 

Of  the  four  examples  of  inward  and  backward  luxation»seen  by 
Malgaigne,  not  one  was  ever  reduced ;  but  as  the  history  of  them  all 
is  not  complete,  it  is  by  no  means  to  be  inferred  that  reduction  could 
not  have  been  easily  accomplished,  at  least  in  some  of  ihem,  at  the 
first  Nor,  with  such  imperfect  details  before  us,  can  we  understand 
fully  what  complications  may  have  existed,  such  as  would  perhaps 
render  these  exceptional,  rather  than  illustrative  examples. 

One  of  these  patients  had  a  completely  anchylosed  elbow  at  the 
end  of  two  years,  but  pronation  and  supination  were  preserved.  In 
the  case  of  another,  however,  even  flexion  and  extension  were  as  per- 
fect as  in  the  normal  condition. 

Trealment.^ThB  indications  of  treatment  are  the  same  as  in  dislo* 
cations  outwards,  with  only  such  slight  modifications  as  the  judgment 
of  every  surgeon  must  naturally  suggest.  I  prefer  to  employ  by  way 
of  illustration  the  example  diagnosticated  by  Velpeau. 

On  the  10th  of  May,  1848,  Alexandrine  Guyot,  aot.  22,  entered  the 
Hospital  of  La  Charity  with  an  incomplete  inward  dislocation  of  the 
forearm  which  had  just  occurred.  The  hand  and  forearm  were  in  a 
state  of  forced  pronation,  half- flexed,  and  the  whole  limb  from  the 
elbow  downwards  was  deflected  inwards.  There  were  present  also 
all  the  other  usual  signs  of  this  dislocation,  and  Velpeau  had  no  doubt 
as  to  its  true  character. 

In  order  to  accomplish  reduction,  one  assistant  made  counter-exten- 
sion upon  the  arm,  while  a  second  made  direct  extension  upon  the 
forearm.  At  first  the  tractions  were  made  in  the  direction  of  the  fore- 
arm (flexed  and  prone),  but  gradually  the  arm  was  straightened  and 
supinated.  Then  the  surgeon,  seizing  with  one  hand  the  superior  ex< 
tremity  of  the  forearm,  and  with  the  other  the  inferior  extremity  of 
the  arm,  acted  forcibly  upon  the  two  portions  in  opposite  directions, 
and  immediately  the  reduction  was  effected  with  a  noise/ 


>  Denucfif  op.  oit«,  pp.  154-156. 


«  Ibid*,  p.  155. 
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§  4,    DieU)OATION  OF  THE  RADIUS  AND  UlNA  FORWARD!^ 

Sir  Astley  Cooper,  Vidal  (de  Cassis),  and  others  have  denied 
this  dislocation  was  possible  without  a  fracture  of  the  olecraDOD  p: 
cesa ;  but  Monin,  Prior,  Velpeau,  Canton,*  and  Deaac6  have  each  re- 
ported one  example,  so  that  its  existence  may  now  be  coDdidered 
established.    Nevertheless,  it  is  only  as  a  result  of  very  violent  ai 
extraordinary  accidents,  by  which  the  forearm  is  forcibly  flexed, 
greatly  extended^  or  twisted,  or  in  some  other  unusual  and  in«iirect 
way  the  olecranon  is  placed  in  front  of  tlie  humerus. 

The  following  is  a  smnmary  of  the  facts  in  Velpeau's  case.  Alex»  i 
andrine  Carellii  mU  23,  was  knocked  down  by  a  carriage,  on  the  fini^^ 
of  July,  1848,  the  wheel  passing  over  the  right  arm.  The  arm  T?<f^^^ 
found  in  a  right  angled  position,  and  it  could  neither  be  flexed  nor 
extended;  the  forearm  was  strongly  supinated ;  the  projecting  angle 
usually  made  by  the  olecranon  process  was  replaced  by  the  irregular 

Fig.  246- 


S,  C&ci ton's  eaM  of  dltlocatloa  of  the  radiui  And  ulm  formrda. 

"extremity  of  the  humerus ;  the  forearm  was  shortened  upon  the  ; 
the  head  of  the  radius  resting  in  the  coronoid  fossa,  and  the  oiecrano 
process  being  also  carried  upwards  and  a  little  outwards*  Beduction 
was  easily  accomplished,  and  the  patient  left  on  the  nineteenth  day, 
with  only  a  slight  remaining  stiffness  in  the  joint.' 

i  Dnb.  Quart.  Joam.  of  Med.  Scl.,  Ang.  I860, 
•  D«iiuc6,  op,  oit.,  p,  110. 
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Chapel  has  reported  a  case  of  dislocation  forwards  and  outwards, 
which  he  readily  reduced  soon  after  it  occurred,  while  Colson,  Leva, 
and  Gnyot  have  each  reported  one  example  of  5wA4nxation  forwards, 
in  which  the  extremity  of  the  olecranon  process  has  been  found  rest- 
ing upon  the  extremity  of  the  humeral  trochlea,^ 

Treatment, — If  the  dislocation  is  complete,  and  the  forearm  is  short- 
ened and  flexed  upon  the  arm,  the  reduction  should  be  lirst  attempted 
by  violent  flexion,  or  by  flexion  combined  with  extension  from  the 
wrist,  and  counter-extension  from  the  lower  portion  of  the  humerus. 
If  the  dislocation  is  incomplete,  and  the  forearm  is  extended  upon  the 
arm,  the  reduction  may  be  readily  accomplished  by  extension  alone, 
or  by  moderate  flexion. 


CHAPTER   X. 


I        DISLOCATIONS    OF   THE    WRIST     (R  ADI  O^C  ARP  AL 
I  ARTICULATION). 

Regarded  as  an  accident  of  not  unusual  occurrence  by  Hippocrates, 
J.  L,  Petit,  Duverney;  Boyer,  and  by  most  if  not  all  of  the  older  writers, 
its  frequency  began  to  be  questioned  by  Pouteau,  and  finally  its  ex* 
istence  w^as  almost  absolutely  denied  by  Dupuytren,  who  remarks; 
**I  have  for  a  long  time  publicly  taught  that  fractures  of  the  carpal 
end  of  the  radius  are  extremely  common ;  that  I  had  always  found 
these  BUpposed  dislocations  of  the  wrist  turn  out  to  be  fractures ;  and 
that  in  spite  of  all  which  has  been  said  upon  the  subject,  I  have  never 
met  with,  or  heard  of,  one  single  well  authenticated  and  convincing 
case  of  the  dislocation  in  question."  Dupuytren  subsequently  de- 
clared that  be  would  not  positively  deny  the  possibility  of  the  acci- 
dent, yet  that  "it  must  at  least  be  admitted  that  the  accident  is  an 
extremely  rare  oneJ'  Wishing  to  explain  this  infrequency,  he  says: 
**  In  examining  the  structure  of  the  soft  parts,  one  cannot  fail  to  per- 
ceive that  it  is  not  the  ligaments  which  prevent  the  displacement  of 
the  articular  surface  forwards,  but  that  this  effect  is  especially  due  to 
the  multitude  of  flexor  tendons,  deprived  as  they  are  at  this  point  of 
all  the  fleshy  parts,  and  reduced  to  the  simple  fibrous  tissue  which 
compose  them.  These  tendons  are  bound  together  beneath  the  aote- 
rior  annular  ligament  of  the  wrist;  and  thus  offer  so  efficient  a  resist- 
ance that  severe  falls  are  insufficient  to  tear  them  through ;  the  hand 
is  forced  into  a  state  of  extreme  tension,  and  the  tendons  are  firmly 
applied  on  the  anterior  part  of  the  radio-carpal  articulation.  If  the 
extension  is  stil!  further  augmented,  the  wrist*joint  is  yet  more  closely 
clasped  by  these  parts,  and  their  power  of  resistance  is  incalculable; 
I  am  convinced  that  a  force  equivalent  to  one  thousand  pounds  weight 

I  Denute,  p.  120. 
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would  be  inadequate  to  overcome  it;  and  the  known  power  of  tli 
tendo  Acbillis  is  sufficient  to  prove  that  this  computation  is  aoi 
aggerated, 

'*  The  risk  of  dislocation  backwards  by  a  fall  on  the  dorsal  surfa( 
of  the  haod  is  equally  precluded  by  the  tendons  of  the  extenaorj 
cles.     Their  arrangement  and  relations  at  the  back  of  the  joii 
similar;  it  is  true  they  are  not  quite  so  strong;  but  we  most  ;      . 
that  their  power  of  resistance  is  very  considerable,  when  we  take  iai 
consideration  how  they  are  inclosed  in  sheaths  as  they  cross  beae 
the  posterior  annular  ligament  of  the  wrist,    I  have  not  alluded  tolS 
ulna,  for  it  has  really  little  or  nothing  to  do  with  these  movementai,  i 
it  does  not  articulate  (directly)  with  the  hand. 

"  To  sum  up,  then,  tlie  extreme  rarity  of  dislocation  forwardii 
backwards  is  owing  to  the  obstacles  opposed  by  the  flexor  or  exti 
tendons,'* 

The  opinion  of  such  a  writer  as  Dupuytren,  whose  experience  wis 
very  great,  and  who  described  only  what  he  had  seen,  is  always  en- 
titled to  profound  respect ;  yet  it  has  been  the  practice  of  nearly  rfl 
who  have  made  any  reference  to  his  opinions  in  this  raatter  to  speak 
of  them  lightly,  and  not  a  few  have  falsely  represented  him  as  sarini: 
that  such  a  dislocation  was  ''impossible."  The  fact  is»  that  sur_ 
do  still  coDstantly  mistake  fractures  of  the  lower  end  of  the  rau.^- 
for  dislocations,  as  my  own  personal  observation  can  attest;  and  not- 
wilhstaudiug  examples  have  been  reported  by  Ken^  Marjolin.  V 
Cruveilhier,  Voillemier,  Boinet.  Mnlgaigne,Scoutetten,  Bransby  C 
Fergussoo,  W.  Parker,  iind  others,  yet  the  whole  number  of  ai^t'-  :  : 
which  the  distinction  is  claimed  is,  to  this  day,  so  inconsiderah.L  ai 
only  to  establish  the  value  and  accuracy  of  Dupuytren's  opinion  thai 
the  '*  accident  is  an  extremely  rare  one."  But  it  is,  perhaps,  most  re* 
markable  that  while  very  few  of  the^se  supposed  examples  have  been 
verified  by  an  autopsy,  in  every  instance  in  which  the  autof 
been  made,  the  dislocation  has  been  found  to  be  complicated  " 
fracture,  generally  of  the  lower  extremity  of  the  radius  or  of 
styloid  apophysis  of  the  ulna. 

The  existence  of  a  complication,  however,  does  not  render  the  i 
dent  any  the  less  a  dislocation,  although  it  may  render  the  diagn<«« 
more  difficult,  and  modify  somewhat  the  indications  of  treatmeut*  A^ 
knowledge  of  the  fact,  also,  that  such  complications  have  always  ba 
observed  in  the  autopsy  may  leave  us  in  doubt  as  to  what  is  the  nafci 
ral  history  of  a  simple,  uncomplicated  dislocation,  if,  indeed,  it  do 
not  warrant  a  suspicion  that  such  a  case  never  occurs.  W©  sh 
nevertheless,  after  a  careful  analysis  of  the  cases  as  they  have  boem 
reported,  and  by  a  consideration  of  the  anatomy  of  this  articv 
be  able  to  determine  with  some  degree  of  accuracy,  perhapati 
are,  or  what  ought  to  be  the  usual  causes,  signs,  treatment,  kc,  of  th 
accidents. 

Partial  luxations  have  also  been  frequently  described  by  surgeoos. 
I  have  never  met  with  an  example,  but  the  following  case,  relat<?il 
me  by  the  patient  himself,  1  believe  to  have  been  a  case  in  poiut. 

Lewis  C^  of  Buffalo,  at.  18,  by  a  ftill  upon  his  hand,  broke  the ! 
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forearm  below  the  middle,  and  at  the  same  time,  as  he  aflBrms,  par- 
tially dislocated  the  carpal  bones  backwards.  Dr.  Spaulding,  of 
Williamsville,  N.  Y.,  took  charge  of  the  limb,  and  pronounced  it  a 
fracture  with  partial  dislocation,  and  for  more  than  a  year  after  the 
accident  the  bones  had  a  tendency  to  become  displaced  in  the  same 
direction.  Whenever  he  attempted  to  lift  even  the  weight  of  half  a 
pound,  with  his  hand  snpinated  and  his  forearm  extended  horizon- 
tally, the  lower  end  of  the  radius  would  spring  suddenly  forwards, 
and  all  power  in  the  arm  would  be  lost.  When  this  happened,  as  it 
did  quite  often,  he  always  reduced  the  bones  himself,  by  simply  push- 
ing upon  them  in  the  direction  of  the  articulation. 

Fourteen  years  after  the  accident,  I  examined  the  arm  and  found  it 
in  all  respects  perfect,  except  that  the  forearm  was  shortened  about 
one-third  of  an  inch,  which  shortening  was  due,  no  doubt,  to  the 
overlapping  of  the  broken  bones. 

§  1.  Dislocations  of  the  Carpal  Bones  Backwards. 

Causes, — The  same  casualty,  namely,  a  fall  upon  the  palm  of  the 
hand,  which,  as  we  have  elsewhere  noticed,  produces  frequently  a  frac- 
ture of  the  lower  end  of  the  radius,  occasionally  a  dislocation  of  the 
radius  and  ulna  backwards,  at  the  elbow-joint,  may  also,  it  is  believed, 
occasion  sometimes  a  dislocation  of  the  carpal  bones  backwards.  In 
several  of  the  cases  reported,  this  cause  has  been  assigned ;  but  in  the 
only  example  of  simple  dislocation  which  has  ever  come  under  my 
notice,  and  which  I  have  every  reason  to  believe  was  a  simple  dislo- 
cation unaccompanied  with  a  fracture,  the  carpal  bones  were  thrown 
back  by  a  fall  upon  the  back  of  the  "hand.  The  following  is  a  brief 
account  of  the  case: — 

The  Rev.  Stephen  Porter,  of  Geneva,  N.  Y.,  set.  75,  while  walking 
with  his  son  after  dark,  and  holding  in  his  right  hand  a  satchel,  slipped 
and  fell.  In  the  effort  to  save  himself,  and  still  retaining  his  grasp 
upon  the  satchel,  his  right  hand  struck  the  side- walk  flexed,  and  in 
such  a  way  as  that  the  whole  force  of  the  fall  was  received  upon  the 
back  of  the  hand  and  wrist,  thus  throwing  the  hand  into  a  state  of 
extreme  flexion.  In  less  than  twenty  minutes  he  was  at  my  house. 
No  swelling  had  yet  occurrecl.  and  the  moment  I  looked  at  the  wrist 
I  said  to  him,  *' You  have  broken  your  arm;"  so.  much  did  it  resemble 
a  fracture  of  the  lower  end  of  the  radius.  A  farther  examination  led 
me  to  a  different  conclusion.  The  palmar  surface  of  the  wrist  pre- 
sented an  abrupt  rising  near  the  radio-carpal  articulation,  the  summit 
of  which  was  on  the  same  plane  and  continuous  with  the  bones  of  the 
forearm,  and  a  corresponding  elevation  existed  upon  the  dorsal  surface 
terminating  in  the  carpal  bones  and  hand;  the  hand  was  slightly 
inclined  backwards,  but  the  fingers  were  moderately  flexed  upon  the 
palm.  To  this  extent  the  accident  bore  the  features  of  a  fracture  of 
the  radius ;  but  the  hand  did  not  fall  to  the  radial  side ;  the  projec- 
tions upon  the  palmar  and  dorsal  surfaces  were  more  abrupt  than  I 
had  ever  seen  in  a  case  of  fracture,  and  which,  if  it  were  a  fracture, 


612 


DISLOCATIONS    OF    THE    WRIST. 


would  imply  that  the  broken  extremities  had  been  driTea  oS 
each  other  completely ;  the  most  salient  anglea  of  these  pfojectioni 
were  abrupt,  but  not  sharp  or  ragged;  the  styloid  apophyses  ootildb« 
distinctly  felt,  and  I  was  not  only  able  to  determine  that  they  were 
not  broken,  but  by  observing  their  relations  to  the  palmar  and  dorsil 
eminenceis,  it  was  easy  to  see  that  these  latter  corresponded  to  tbo 
situation  of  the  articulation. 

In  addition  to  these  evidences  that  I  had  to  deal  with  a  dislocatioo, 
and  not  a  fracture,  we  had  the  testimony  furnished  by  the  reducdoQ, 
which  was  not  made,  however,  until  by  every  possible  means  the 
diagnosis  was  definitely  settled.    Seizing  the  hand  of  the  genilemiui 
with  my  own  hand,  palm  to  palm,  and  making  moderate  but  gteadj 
extension  in  a  straight  line,  the  bones  suddenly  resumed  their  places 
with  the  usual  sensation  or  sound  accompanying  reductions.    There 
was  no  grating,  or  chafing,  or  crushing,  nor  was  the  reduction  accoo^ 
plished  gradually,  but  suddenly.     To  test  still  further  the  aocui 
of  the  diagnosis,  I  now  pressed  forcibly  upon  the  wrist  from  befc 
back,  but  without  producing  any  degree  of  displacement,  nor  oou' 
any  crepitus  still  be  detected.     No  splint  was  applied,  and  on  the  fol 
lowing  raorning  Mr.  Porter  preached  from  one  of  the  pulpits  in  th« 
city,  only  retaining  his  arm  in  a  sling. 

Sixteen  months  after  the  accident,  Sept  15,  1S58,  this  gentleinaa 
again  called  upon  me,  and  I  found  the  arm  perfect  in  all  respect 
except  that  it  was  not  quite  as  strong  as  before;  the  lower  extrenntjj^ 
of  the  ulna  was  p retern at ii rally  movable,  and  occasionally  he  felt  l^M 
sudden  slipping  in  the  radio-carpal  articulation.  ^ 

Pathological  Anatomy^ — In  the  examples  of  componod  or  compli- 
cated dislocations,  which  alone  have  been  exposed  by  dissections,  I* 
posterior  and  lateral  ligaments  have  been  found  extensively  torn, 
also  frequently  the  anterior  ligament,  with  or  without  separation 
the  radial  or  ulnar  apophyses ;  the  extensor  muscles  torn  up  from  tbe 
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Fig.  247. 


BUlocAtioa  of  the  o^tpml  botiet  bftckwRrdi.    (From  FersoMoa.) 

lower  part  of  the  forearm  and  displaced;  the  first  row  of  the  car 
bones  lying  underneath  the  tendons,  and  upon  the  bones  of  the  fop 
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arm,  sometimes  having  been  carried  directly  upwards,  sometimes  up- 
wards and  a  little  inwards,  and  at  other  times  upwards  and  outwards; 
the  arteries  and  nerves  have  occasionally  escaped  serious  injury,  but 
more  often  they  have  been  displaced,  bruised,  or  torn  asunder. 

Such  are,  briefly,  the  pathological  circumstances  which  may  be 
supposed  to  exist,  also,  in  a  leaser  or  greater  degree,  in  nearly  all 
cases  of  simple  dislocations. 

In  compound  dislocations,  however,  the  muscles,  or  rather  the  ten- 
dons, are  twisted,  torn,  and  thrust  aside,  producing  very  extensive 
lesions  among  the  deeper  structures  of  the  forearm  and  hand  before 
the  integuments  can  be  made  to  yield. 

On  the  2d  of  May,  1852,  Silas  Usher,  est.  54,  had  his  right  arm 
caught  between  the  bumpers  of  two  cars,  bruising  the  hand  and  dis- 
locating the  carpal  bones  backwards,  the  radius  and  ulna  being  thrown 
forwards  and  pushed  completely  through  the  skin  into  the  palm  of  the 
hand.  Most  of  the  flexor  tendons  had  been  merely  thrust  aside,  but 
one  or  two  were  torn  asunder ;  the  median  nerve  was  torn  ofl^  but  the 
radial  and  ulnar  nerves  were  apparently  uninjured,  and  there  was 
no  fracture.  The  patient  being  a  temperate  man,  in  perfect  health, 
and  the  bones  having  been  easily  replaced  by  moderate  extension,  it 
was  determined  to  make  an  effort  to  save  the  arm.  The  limb  was 
therefore  laid  on  a  carefully  padded  splint,  and  cool  water  lotions  dili- 
gently applied.  Phlegmonous  erysipelas  began  to  develop  itself  on 
the  third  day;  and  on  the  ninth,  gangrene  having  attacked  the  limb, 
I  amputated  a  little  above  the  middle  of  the  humerus.  On  the  four- 
teenth day  hemorrhage  occurred  suddenly  from  the  stump,  and  when 
I  reached  him  he  was  pulseless  and  dying. 

The  result  demonstrated  the  error  of  the  attempt  to  save  the  limb 
without  resection  of  the  lower  ends  of  the  bones  of  the  forearm. 

Symptoms, — The  usual  signs  have  already  been  sufficiently  stated 
in  the  example  which  we  have  given.  The  most  important  diagnostic 
marks  are  found  in  the  abruptness  of  the  angles  formed  by  the  pro- 
jecting bones ;  the  relation  of  these  prominences  to  the  styloid  apophy- 
ses; in  the  total  absence  of  crepitus;  and  in  the  reduction,  which  is 
accomplished  easily,  suddenly,  and  with  a  characteristic  sensation.  If 
a  fracture  complicates  the  accident,  crepitus  may  also  be  present.  It 
should  be  remembered,  moreover, 
that  when  the  styloid  process  of  the  F^g-  248. 

radius  is  broken,  if  the  hand  is 
moved  backwards  and  forwards  this 
process  will  move  also,  which  might 
lead  to  the  supposition  that  the  ra- 
dius was  broken  higher  up,  and  that 
it  was  not  a  dislocation  at  all. 

Prognosis. — In    compound    dislo-         DlslocaHon  of  the  carpal  bones  backwards 

cations  the  prognosis  is  exceedingly    (From  skej.) 
grave,  unless  the  surgeon  determines 

to  resort  to  amputation,  or,  what  is  generally  much  preferable,  to  re- 
section.   In  dislocations  complicated  with  fracture  of  the  posterior 


614 


DISLOCATIONS    OF    THE    WBIST. 


edge  of  the  articulating  surface  of  the  radius  (*'Bartoti^8  fractutt"^ 

some  difficulty  may  be  experienced  in  retaining  the  bones  in  place: 
but  when  this  fracture  does  not  exist,  the  posterior  margin  of  the 
articulation,  considerably  elevated  above  its  anterior  margin^  cotisti' 
tutes  a  sufficient  protection  against  a  reluxation  in  that  direction,  la 
all  cases,  also,  complicated  with  fracture,  even  of  an  apophysis,  iniecm 
inflammation  and  swelliog  are  likely  to  follow,  and  ihedaogerofi 
permanent  anchylosis  is  greatly  increased, 

Treatmejit. — Extension  in  a  straight  line  has  generally  beeo  foood 
sufficient  to  accomplish  the  reduction ;  to  which  may  be  added  aaliglit 
rocking  or  lateral  motion,  if  necessary. 

The  reduction  may  be  efiected  also  by  pressing  the  hand  back  wank 
while  the  surgeon  pushes  the  carpus  downwards  from  behind  Mid 
above,  in  the  direction  of  the  articulation. 

Unless  a  tendency  to  displacement  exists,  no  splints  or  bandages 
of  any  kind  ought  to  be  applied,  but  it  should  be  treated  by  rest  jumI 
cool  water  lotions  until  all  danger  from  inflammation  has  passed. 


§  2.  Dislocations  of  the  Cabpal  Boncb  Foewards. 

The  causes^  mechanism,  symptoms,  pathology,  treatment,  Jto,  of  this 

accident  resemble  in  so  many 
Fig.  24fl.  points   those  of    the  preceding 

dislocation,  with  only  the  difer* 
ences  necessarily  due  to  a  change 
in  the  direction  of  the  bones,  th«i 
I  find  it  not  worth  while  t    ' 
more  than  to  relate  one 
example  contained   in  Braasbv 
Cooper^s  edition  of  Sir  A?tlev> 
work  on  Fractures  and  i> 
lions.    The  case  did  not  v.  -u. 
under  the  observation  of  Mr, 
Cooper  himself,  but  was  related 
\\      M  to  him  by  Mr.  Haydon,  a  sur* 

geon  residing  in  London,  It  i* 
especially  interesting  as  furnish* 
ing  an  example  of  a  dislocation 
of  both  wrists  at  the  same  moment^  and  from  similar  causes^  bat  in 
opposite  directions. 

A  lad,  aged  about  thirteen  years,  was  thrown  violently  from  a  horae 
on  the  11th  of  June,  1840,  striking  upon  the  palms  of  both  baodii 
and  upon  his  forehead.  The  left  carpus  was  found  to  be  dislocaUsl 
backwards,  the  radius  lying  in  front  ond  upon  the  scaphoides  ami 
trapezium.  The  right  carpus  was  dislocated  forwards,  the  radius  aad 
ulna  projecting  posteriorly,  and  the  bones  of  the  carpus  forming  an 
''  irregular  knotty  tumor,  terminating  abruptly"  anteriorly. 

A  very  careful  examination  was  made  to  determine  what  parts 
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came  in  contact  with  the  resisting  force,  but  although  the  palms  of 
both  hands  were  extensively  bruised,  there  was  not  the  slightest 
bmise  on  the  back  of  either  hand.  Nor  were  the  gentlemen  present 
able  to  find  any  evidence  whatever  that  the  dislocation  was  accom- 
panied with  a  fracture.  "More- 
over," says  Mr.  Haydon,  "  we  were  ^^fif-  250. 
strengthened  in  our  opinion  that 
this  was  a  case  of  dislocation,  un- 
attended with  any  fracture,  because 
the  dislocations  appeared  so  per- 
fect ;  the  two  tumors  in  each  mem- 
ber so  distinct:  the  reduction  so      ,„ ,    „     ,.,.         ,v      #       ^    /» 

.    ,  .        '  t       />   1  Pisloeation  of  the  carpal  bonM  forwards.    (From 

complete ;  the  strength  of  the  parts    gkej.) 
after  reduction  so  great ;  and,  lastly, 

by  the  very  trifling  pain  felt  after  reduction,  for  within  an  hour  after, 
the  patient  could  rotate  the  hand,  and  supinate  it  when  pronated — 
this  could  not,  we  believe,  have  been  done  had  there  existed  a  frac- 
ture." 


CHAPTEE   XI. 

DISLOCATIONS  OF  THE  LOWER  END   OF   THE  ULNA 
(INFERIOR   RADIO-ULNAR   ARTICULATION). 

In  connection  with  fractures  of  the  lower  end  of  the  radius  this 
accident  is  not  very  uncommon.  I  have  myself  met  with  it  under 
these  circumstances  several  times ;  but  without  a  fracture  it  is  quite 
rare.  Dupuytren  met  with  but  two  cases  in  his  long  and  extensive 
practice.  Sir  Astley  Cooper  does  not  record  a  single  instance,  and 
many  surgeons  affirm  that  they  have  never  seen  the  dislocation  in 
question. 

§  1.  Dislocations  of  the  Lower  End  of  the  Ulna  Backwards. 

To  the  eleven  or  twelve  examples  collected  and  referred  to  by 
Malgaigne,  I  am  only  able  to  add  one  case  of  ancient  luxation  seen 
by  myself. 

Causes. — Duges  mentions  the  case  of  a  little  girl  in  whom  the  acci- 
dent occurred  in  both  arms,  but  at  diflferent  periods,  by  being  lifted 
by  the  hands.  One  of  the  patients  seen  by  Desault,  a  child  five  years 
old,  had  the  ulna  dislocated  backwards  by  extension  accompanied  with 
forced  pronation,  and  in  another  example,  cited  by  him,  forced  prona- 
tion alone,  as  in  wringing  wet  clothes,  was  found  to  have  been  sufficient. 
In  Hurteaux's  case  the  patient  had  fallen  upon  her  wrist. 

Pathological  Anatomy. — Rupture  of  the  synovial  membrane  (sacci- 
form ligament),  and  also  of  the  ligament  which  binds  the  ulna  to  the 
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*  pro     ' 

I 


cuneiform  boDe:  tbe  little  head  or  lower  extremity  of  the  ulna  tl 
duQing  its  socket  in  the  radius,  and  beitig  thrown  backwardsr  or  in 
some  cases  backwards  and  outwards  so  as  to  cross  obUquelr  thelow«r 
end  of  tbe  radius ;  or.  it  may  incline  inwards  as  well  aa  backwank 

Several  examples  are  mentioned  also  in  which  the  end  of  the  bone 
has  been  thrust  completely  through  the  integuments. 

Prognosis, — In  recent  cases  the  reduction  has  generally  been  acoom- 

Elished  without  difliculty,  and  in  only  three  or  four  instances  has  the 
one  become  spontaneously  displaced. 

Loder  reduced  the  ulna  after  eight  weeks,  and  Rognetta  after  eixi 
days.     In  the  example  to  which  I  have  already  referred  as  havii 
been  seen  by  myself,  the  di8location  had  existed  twenty  years, 
accident  havmg  occurred  in  Ireland  when  the  person  was  fifteen  y 
old.     When  I  examined  the  arm,  July  21,  1850,  the  right  ulna  pro 
jected  backwards  and  a  little  outwards^  about  half  an  inch.     He 
he  had  been  lame  with  it  for  several  years^  but  the  motions  of 
wrist^joint  were  now  completely  restored,  and  both   pronation 
supination  were  perfect 

St/7/i/do7ns. — The  hand  is  usually  fixed  in  a  position  midway  between' 
supination  and  pronation.  Boyer,  however,  found  the  band  in  a  stale 
of  extreme  pronation.  The  extremity  of  the  ulna  is  felt  and  seen 
distinctly  upon  the  back  of  the  wrist,  prominent  and  movable;  and 
the  styloid  process  is  no  longer  in  a  line  with  the  metacarpal  bone  of 
the  little  finger;  tbe  fingers,  hand  and  forearm  are  slightly  flexed, 

Treatmen L—TliQ  reduction  may  be  accomplished  by  holding  firmly 
upon  the  radius  and  at  the  same  moment  pushing  the  ulna  forcihly 
toward  its  socket;  or  by  simply  supinating  the  hand  strongly.  Some 
cases  demand  also  extension  and  counter-extension. 

Generally  the  bone  has  been  found  to  remain  in  its  place  witbout 
assistance,  yet  in  three  or  four  of  the  examples  upon  record  the  cod* 
stant  tendency  to  displacement  when  the  pressure  was  removed  has 
rendered  it  necessary  to  employ  splints  and  compresses. 

§  2.  Dislocations  of  the  Lower  End  of  the  Ulna  Fobwards. 

The  dislocation  forwards  is  said  by  Malgaigne  to  be  more  rar 
the  dislocation  backwards.     Id  addition  to  the  nine  cases  ooUe 
him,  I  have  been  able  to  add  one  reported  by  Parker,  of  Liver 
leaving,  therefore,  a  difference  of  only  three  or  four  in  favor  of 
luxation  backwards;  and  not  sufficient,  I  think,  to  warrant  any 
tive  conclusions  txs  to  the  relative  frequency  of  the  two  aocidenti. 

While  the  dislocation  backwards  is  usually  caused  by  violent  pro- 
nation of  the  hand,  this  dislocation  is  most  often  occasioned  by  violeot 
supination.  The  hand  is  therefore  generally  found  to  be  supinat^i 
forcibly,  and  the  projection  formed  by  the  end  of  the  bone  is  seen  upon 
the  front  of  the  wrist  instead  of  the  back. 

By  pushing  the  ulna  toward  its  socket  while  an  attempt  is  made  1 
.flex  the  hand,  or  by  extension,  supination,  &c.,  it  is  made  to  re^sumci 
position  readily.     In  the  case  reported  by  Parker,  however,  tb 
duction  was  eftected  only  while  the  hand  was  pronaied* 
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Parker's  case,  already  referred  to,  is  thus  related : — 
"  John  Dalton,  aged  forty,  applied  to  the  hospital  Aug.  9th,  1841, 
under  the  following  circumstances : — 

"  States  that  he  is  a  carter,  and  falling  down,  the  shaft  of  the  cart 
fell  upon  his  hand  and  forearm,  in  such  a  way  as  to  supinate  them 
forcibly.  He  complains  of  pain  in  the  left  wrist.  The  forearm  is 
supinated,  and  cannot  be  pronated,  the  attempt  causing  much  suffering. 
The  wrist-joint  can  be  flexed  or  extended  without  much  pain.  On 
looking  at  the  back  of  the  wrist,  the  appearance  is  characteristic ;  the 
natural  prominence  of  the  ulna  is  wanting ;  an  evident  depression  ex- 
ists, as  if  the  lower  end  of  the  ulna  had  been  dissected  out ;  it  can  be 
traced,  however,  on  a  plane  anterior  to  the  radius,  its  button-like  head 
being  distinctly  felt  under  the  flexor  tendons.  Several  ineffectual  and 
very  painful  attempts  were  made  to  accomplish  the  reduction,  by 
pusning  the  head  of  the  ulna  into  its  natural  situation.  This  was  at 
last  effected  by  seizing  the  hand  to  make  extension  (counter-extension 
being  made  at  the  elbow),  then  forcibly  pronating  the  hand,  at  the 
same  time  pressing  backwards  the  dislocated  head  of  the  bone  with 
the  fingers  of  the  left  hand.  After  persevering  for  a  short  time,  the 
bone  was  felt  to  assume  its  natural  position,  the  wrist  acquired  its 
usual  appearance,  and  the  ordinary  movements  of  the  joint  could  be 
readily  performed.  There  was  no  tendency  to  redislocation,  and  the 
man  was  dismissed  with  directions  to  keep  the  bone  quiet,  and  to 
foment  it.  He  attended  as  an  out  patient  for  two  or  three  days,  after 
which,  complaining  of  nothing  but  a  little  weakness  in  the  part,  a 
bandage  was  applied,  and  ordered  to  be  worn  for  a  short  time."* 


CHAPTER   XII. 

DISLOCATIONS   OF   THE   CARPAL   BONES   (AMONG 
THEMSELVES). 

Bound  together  on  all  sides  by  strong  ligaments,  and  enjoying 
only  a  very  limited  degree  of  motion  among  themselves,  the  carpal 
bones  seldom  become  displaced  except  in  gunshot  wounds,  or  in  con- 
nection with  extensive  lacerations  and  fractures  of  the  neighboring 
Earts.  Simple  dislocations,  or  rather  subluxations  of  these  bones  do, 
owever,  occasionally  take  place,  but  so  far  as  we  have  been  able  to 
ascertain,  only  in  one  direction,  namely,  backwards. 

The  bones  of  the  carpus,  which  are  said  occasionally  to  have  suf- 
fered simple  backward  subluxation,  are  the  senjilunar,  cuneiform  and 
pisiform  of  the  first  row,  and  the  magnum  of  the  second  row. 

Eicherand,  the  editor  of  Boyer's  Lectures,  says  that  he  once  met 

I  Parker,  Amer.  Joani.  Med.  Soi.,  April,  1843,  p.  470 ;  from  Lond.  and  Edin.  Month. 
Joarn.  Med.  Soi.,  Dec.  1842. 
40 
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vnth  a  subluxation  of  the  os  magoum  backwards,  of  which  he  liaa 
given  us  the  following  account:  -'Mrs.  B,,  in  a  labor  pain,  seized  vrir>. 
lently  the  edge  of  her  mattress,  and  squeezed  it  forcibly,  tur^ 
wrist  forwards;  she  lEStantlj  heard  a  slight  crack,  and  felt  sm 
to  which  her  other  sufferings  did  not  allow  her  to  attend.  Fu. 
days  afterwards,  happily  delivered,  and  recovered  by  the  care  of  T.^ 
feasor  Baudelocque,  she  showed  her  left  hand  to  this  celebrated  ae- 
coucheur,  and  expressed  her  disquietude  about  the  tumor  which 
appeared  on  it,  especially  when  much  bent  I  was  called  to  visit  the 
lady.  I  found  that  this  hard  circumscribed  tumor,  which  diaappearod 
almost  totally  by  extending  the  hand,  was  formed  by  the  head  of  the 
o«  magnum,  luxated  backwards;  I  replaced  it  entirely  by  extendiDg 
the  hand,  and  making  gentle  pressure  on  it.  As  the  affection  did  not 
impede  the  motion  of  the  part,  as  the  tumor  disappeared  on  extend- 
ing the  hand,  and  as  it  would  have  been  but  little  apparent  in  any 
state  of  the  hand  had  Mrs.  B.  been  more  in  flesh,  I  advised  her  ijc< 
to  be  uneasy  about  it,  and  to  apply  no  remedy  to  it."* 

Hicheraod  adds  also  that  Buyer  and  Chopart  had  each  met  ^"itb 
the  same  dislocation. 

Bransby  Cooper  saw  the  os  magnum  displaced  backwards  in  « 
stout,  muscular  young  man  by  a  fall  upon  the  back  of  the  hand  wlien 
in  extreme  flexion.  The  hand  remained  slightly  bent,  and  the  pro 
jection  of  the  os  magnum  was  very  distinct.  Reduction  was  attempted 
by  extending  the  whole  hand,  at  the  same  time  making  pressure  upon 
the  displaced  bone;  this  not  succeeding,  extension  was  made  from  the 
middle  and  forefingers  only,  while  pressure  was  kept  up  on  the  as 
magnum,  when  suddenly  the  bone  resumed  its  natural  position.  Oq 
flexing  the  hand,  however,  the  dislocation  was  irameaiately  repro- 
duced; and  it  became  necessary  to  apply  a  compress  and  splint-  For 
several  days  after,  he  was  in  the  habit  of  pushing  it  out  by  flexing 
the  hand,  in  order  that  the  young  men  at  Guy's  Hospital  might  see  its 
reduction;  which  was  always  easily  accomplished  by  simply  pusbiog 
upon  it. 

Sir  Astley  says  that  both  the  os  magnum  and  cuneiforrae  are  Bomt- 
times  thrown  a  little  backwards,  from  simple  relaxation  of  the  ligi* 
ments,  producing  a  great  degree  of  weakness,  so  as  to  render  the  hand 
nseless  unless  the  wrist  be  supported;  and  he  mentions  the  case  of  a 
young  lady  in  whom  the  os  magnum  was  thus  displaced  and  who  was 
obliged  to  give  up  her  music  in  consequence;  for  when  she  wished  to 
use  her  hand  she  was  compelled  to  wear  two  short  splints,  made  fast 
to  the  back  and  forepart  of  the  hand  and  forearm.  Another  lady, 
whose  hand  was  weak  from  a  similar  cause,  wore,  for  the  purjioae  of 
giving  it  strength,  a  strong  steel  chain  bracelet,  clasped  very  tightly 
around  the  wrist.' 

Gras  has  described  a  dislocation  of  the  pisiform  bone,*  and  Fergus- 
son  says  he  has  known  an  example  in  which  this  bone  was  detached 

*  Rictjeraiirl,  Hrvyer^s  L^^otnri^R  on  Diseases  of  Bones,  Amer^  ed^,  IBQUf  |k  St»l* 

'  Sir  A.  Cooper,  op.  oil  ,  p*  435. 

»  iioUi  to  Cheliua,  bj  Soulli,  op,  oiL,  p   234, 
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from  its  lower  connections  by  the  action  of  the  flexor  carpi-ulnaris.' 
Little  benefit,  he  thinks,  can  be  expected  from  any  attempts  to  keep 
it  in  place  when  it  is  dislocated,  nor  is  its  displacement  of  much  con- 
sequence. Erichsen  thinks  he  has  seen  a  dislocation  of  the  os  lunare 
produced  by  a  fall  upon  the  hand  when  forcibly  flexed.  By  exten- 
'  sion  and  pressure  it  was  easily  replaced,  but  when  the  hand  was  flexed 
the  dislocation  was  immediately  reproduced.' 

Notwithstanding  that  Sir  Astley,  Miller,  and  others  have  taught 
that  the  cuneiform  bone  is  liable  to  displacement,  and  that  South  has 
affirmed  the  same  of  the  unciform,  I  have  found  no  account  of  an  ex- 
ample of  simple  dislocation  of  single  carpal  bones  except  in  the  cases 
of  the  OS  magnum,  pisiformis,  and  lunare,  as  above  mentioned. 

Maisonneuve  has  reported  an  example  of  simple  dislocation,  with- 
out wound  of  the  integuments,  at  the  middle  carpal  articulation.  A 
man  had  fallen  forty  feet,  and  was  carried  dying  to  the  Hotel  Dieu. 
The  symptoms  were  almost  precisely  those  of  a  dislocation  of  both 
rows  of  the  carpal  bones  backwards.  The  reduction  was  not  accom- 
plished during  life,  but  after  death  a  simple  effort  of  traction  was 
sufficient  to  replace  the  bones.  The  dissection  showed  that  the  bones 
of  the  second  row  were  almost  completely  separated  from  those  of  the 
first,  upon  which  they  were  overlapped  backwards.  A  small  frag- 
ment of  both  the  scaphoides  and  cuneiform  remained  attached  to  the 
second  row,  but  with  this  exception,  the  separation  was  complete.' 


CHAPTEE  XIII. 

DISLOCATION    OF    THE    METACARPAL    BONES    (AT 
THE   CARPO-METACARPAL   ARTICULATIONS). 

The  metacarpal  bone  of  the  thumb  may  be  dislocated  either  back- 
wards or  forwards.  The  former  is  the  most  frequent ;  and  it  is  pro- 
duced generally  by  a  fall  upon  the  thumb,  which  throws  it  into  a  state 
of  extreme  flexion :  it  has  also  been  occasioned  by  a  force  acting  in 
an  opposite  direction,  as  when  a  flask  of  powder  is  exploded  in  the 
palm  of  the  hand,  or  a  blow  is  received  upon  the  extremity  and  palmar 
aspect  of  the  last  phalanx. 

The  dislocation  may  be  partial  or  complete.  In  the  few  examples . 
of  partial  dislocation  which  have  been  recorded,  the  position  of  the 
finger  has  been  either  moderately  flexed  or  straight,  and  the  signs  of 
the  accident  have  been  occasionally  so  obscure  as  to  have  led  to  an 
error  in  the  diagnosis,  and  the  luxation  has  remained  unreduced. 
When  the  dislocation  is  recognized,  reduction  is  in  most  cases  easily 

*  Fergnsson,  op.  cit.,  p.  190. 

'  Erichsen,  Science  and  Art  of  Sarg.,  Amer.  ed.,  1859,  p.  259. 

'  Maisonneuve,  Malgaigne,  op.  cit.,  from  M^m.  de  la  Soc.  de  Chinirg.,  t.  11. 
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accomplished  by  pressure,  combined  with  extension ;  after  which  it 
is  sometimes  necessary  to  apply  a  splint  to  maintain  the  appositioa 
If  the  reduction  is  not  accomplished,  the  joint  is  peraLaneatly  maimed. 

Complete  backward  luxations  are  more  frequent  than  incomplci^ 
and  are  produced  by  the  same  class  of  causes;  generally  by  a  (all  Qpon 
the  palmar  surface  of  the  thumb. 

The  symptoms  are  sufficiently  clear»  although  the  position  of  tli6 
thumb  is  not  always  the  same.  It  has  been  found  perfectly  straight, 
without  any  inclination  either  way,  or  flexed  mora  or  less,  with  the 
metacarpal  bone  also  inclined  inwards  toward  the  palm.  The  motiora 
of  the  joint  are  interrupted,  and  the  proximal  extremity  of  the  meta- 
carpal  bone  riding  upon  the  back  of  the  trapezium,  projects  sensibly 
in  this  direction,  and  the  trapezium  is  also  felt  unusually  promiodDt 
under  the  thenar  eminence.  The  overlapping  varies  from  a  line  or 
two  to  three-quarters  of  an  inch.  In  the  patient  mentioned  by  Boor- 
guet,  the  bead  of  the  metacarpal  bone  almost  reached  the  styloid  pro- 
cess of  the  radius. 

The  reduction  is  to  be  effected  by  extension  alone,  or  by  extension 
with  moderate  pressure. 

In  two  of  the  examples  reported,  although  the  reduction  was  acoom* 
plished  very  easily,  the  dislocation  was  reproduced  when  the  ext4Misi0a 
ceased,  and  it  became  necessary  to  apply  splints.  Malgaigne  did  ad 
observe^  in  the  case  seen  by  him,  any  such  tendency  to  displaoemeol 

In  the  case  of  Bourguet's  patient  the  reduction  was  never  accam- 
plished,  although  the  attempt  was  made  on  the  second  day  by  a  m* 
geon,  and  repeated  after  about  two  months  by  Bourgaet  UimseMl 

Fergusson,  who  has  met  with  several  of  these  dislocations,  say§  that 
he  has  seen  even  a  splint  and  roller  fail  of  keeping  the  bones  in  place ; 
and  he  recommends,  for  the  purpose  of  security,  that  the  splint  snoaW 
extend  some  distance  upon  the  forearm. 

Sir  Astlcy  Cooper  says  that,  in  the  cases  of  this  accident  which 
has  seen,  the  metacarpal  bone  of  the  thumb  has  been  thrown  m 
between  the  trapezium  and  the  root  of  the  metacarpal  bone  supporOfl 
the  forefinger;  lorming  a  protuberance  toward  the  palra  of  the  han^ 
the  thumb  has  been  bent  backwards,  and  adduction  was  impuasible.  ^ 

This  distinguished  surgeon  cites  no  examples,  nor  are  we  able 
find  upon  record  an  instance  of  complete  inward  dislocation  of 
bone,  such  as  Sir  Astley  has  described. 

Vidal  (de  Cassis)  believes  that  he  has  met  with  a  partial  forward  ( 
location,  which  he  reduced  readily,  but  the  patient  having  remov6d 
tlie  retentive  means,  the  dislocation  was  reproduced  and  the  bone  ■   ~ 
not  again  replaced/ 

Malgaigne  has  collected  only  three  examples  of  a  dislocation 
either  of  the  other  metacarpal  bones.     One,  observed  by  Bour 
was  a  dislocation  forwards  of  the  metacarpal  bone  of  the  index  fing 
having  been  caused  by  a  great  force  applied  to  the  back  of  the  phalao 
near  the  carpus.     Eeduction  was  efieeted  by  extension  and  pressuf^ 
the  bone  resuming  its  place  insensibly  and  not  suddenly.     With 

i  Vid&l  (de  CAflsis),  Traits  de  Patholo^e  Exteme,  etc.,  3d  P&Hs  eti.,  t.  it  pt  6^ 
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aid  of  splints  it  was  retained  in  position,  and  the  cure  was  perfect. 
The  second,  seen  by  Roux,  was  a  backward  luxation  at  the  carpo- 
metacarpal articulation  of  the  second,  or  great  finger,  produced  by  an 
explosion  in  a  mine.  By  pressure  made  directly  upon  the  projecting 
bone  he  was  unable  to  reduce  it,  but  by  uniting  pressure  with  exten- 
sion from  the  finger,  he  succeeded  readily.  After  the  reduction  was 
effected,  it  was  noticed  that  when  the  hand  was  straightened  the  bone 
became  reluxated,  but  that  it  was  easily  kept  in  place  when  the  hand 
was  flexed.  The  third  example  (occurring  in  the  same  joint),  men- 
tioned by  Malgaigne,  occasioned  by  a  fall  upon  the  clenched  hand, 
was  probably  incomplete,  and  Malgaigne  is  not  quite  certain  that  it 
was  not  a  fracture. 

In  April,  1849,  Stephen  Peterson,  aet.  24,  was  admitted  into  the 
BufG&lo  Hospital  of  the  Sisters  of  Charity,  with  a  partial  dislocation 
backwards  of  the  proximal  ends  of  the  metacarpal  bones  of  the  index 
and  great  fingers  of  the  right  hand ;  produced,  as  he  affirms,  by  striking 
a  man  with  his  clenched  fist,  about  one  year  previous.  He  says  that 
he  called  upon  a  surgeon  immediately,  but  he  was  unable  to  keep  the 
bones  in  place.  The  projection  was  very  manifest  at  the  time  of  my 
examination,  and  the  hand  had  never  recovered  the  power  of  grasp- 
ing bodies  firmly. 

During  the  same  year  I  found  in  the  hospital  a  precisely  similar  case, 
in  the  person  of  Francis  M'Coit,  set.  82,  a  sailor,  which  had  occurred 
four  years  before,  in  consequence  of  a  blow  given  with  his  fist.  The 
same  bones  were  partially  displaced  backwards,  and  remained  unre- 
duced* This  man  had  also  consulted  a  surgeon  soon  after  the  injury 
was  received. 

In  both  of  the  above  examples  I  instituted  a  careful  examination  to 
determine  whether  it  was  not  the  bones  of  the  carpus  thus  displaced ; 
but  the  result  was  conclusive  as  to  the  nature  of  the  accident,  and  I 
have  obtained  casts  of  both  in  order  to  illustrate  partial  dislocations 
of  the  metacarpal  bones. 


CHAPTER   XIV. 

DISLOCATIONS  OF  THE  FIRST  PHALANGES  OF  THE 
THUMB  AND  FINGERS  (AT  THE  MET  AC  ARPO-PH  A- 
LANGEAL  ARTICULATIONS). 

§  1.  Dislocations  of  the  First  Phalanx  of  thb  Thumb  Backwards. 

This  bone  may  be  dislocated  backwards  or  forwards,  bnt  most  fre- 
qnently  the  dislocation  is  backwards.  I  have  met  with  the  backward 
dislocation  seven  times,  and  the  forward  twice. 
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Fig.  25  L 


IHKlooLtioii  of  ih»  flr«t 
ptiRlAnz  of  the  tbdiob  back- 
ward*. 


Tbe  backward  dislocation  is  occasioned  generally  by  a  Ml  or  blow 
upon  tbe  distal  end  and  palmar  surface  of 
thumb;  the  proximal  extremity  of  the  first  pb 
lanx  sliding  back  upon  the  distal  extremitj  ' 
the  metacarpal  bone,  and  standing  off  from  il  it" 
an  angle,  the  last  being  again  flexed  upoa  tl» 
first  phalanx ;  meanwhile  tbe  distal  end  qI 
metacarpal  bone  is  seen  projecting  strongly! 
palm  of  the  hand.   (Fig.  261.) 

These  are  the  usual  signs  which  characteiiw 
this  accident,  and  they  are  always  sufficicntljr 
diagnostic.  In  a  few  cases,  however,  tbe  phi 
langes  have  been  found  extended  upon  the  meta- 
carpal bone  in  almost  a  straight  line.  I  haft 
twice  found  them  in  this  position* 

The  reduction  is  sometimes,  in  recent  casesL 
accomplished  with  great  ease,  as  the  follov 
examples  will  illustrate, 

A  servant  girl,  set,  25,  fell  down  a  flight  of  steps  Nov.  15, 18 
striking  upon  the  inside  of  her  right  hand  and  thumb.  When  I 
her,  only  a  few  minutes  afterwards,  I  found  the  first  phalanx  standiu 
back  almost  at  a  right  angle  %vith  tbe  metacarpal  bone,  and  the  secoQ 
phalanx  also  Hexed  to  a  right  angle  with  the  first.  Assisted  by  mj 
pupil,  Mr.  Boardman,  the  reduction  was  eflected  in  about  twent| 
seconds,  by  bending  the  first  phalanx  farther  back,  and  at  the 
moment  pressing  the  proximal  end  of  this  phalanx  forwards  in  the 
direction  of  the  joint,  Without  employing  great  force,  the  reductiaD 
took  place  suddenly  and  with  a  snap*  Very  little  swelling  foUoweii, 
and  in  three  weeks  she  was  able  to  use  her  needle  without  inoofi- 
venience. 

Michael  Wolfe,  sbL  35,  fell  from  a  height,  causing  a  fracture  of  biB 
left  arm,  and  a  dislocation  of  his  right  thumb  backwards.  1  saw  hini, 
within  two  hours  after  the  aceident.  The  thumb  was  much  swolk 
and  its  position  the  same  as  in  the  case  just  described,  Althoug 
Wolfe  was  a  strong,  muscular  man,  the  reduction  was  accomplished  i 
a  few  seconds  by  applying  over  the  last  phalanx  the  Indian  toy  calle 
a  ''  puzzle,"  and  making  extension  in  a  straight  line,  w^hile  an  assistao 
made  counter^extension  from  the  hand  and  wrist.  The  use  of  the  joii 
was  soon  completely  restored. 

Ei^amples,  however,  are  constantly  occurring,  which  are  only 
duced  after  long-continued  and  painful  efforts,  or  which,  indeed,  oon 
pletely  exhaust  the  patience  and  baffle  the  skill  of  the  most  eiperien 
surgeons. 

Mary  J,  S.,  set.  23,  fell  upon  her  right  hand  with  her  fingers  and 
thumb  extended,  in  Sept.  1853,  and  dislocated  this  bone  back  wank 
A  young  surgeon  attempted  to  reduce  the  dislocation  half  an  hoar 
after  the  accident,  by  the  same  manoeuvre  adopted  by  myself  suooesi^ 
fully  in  the  case  of  the  servant  girl ;  only  that  he  made  extension 
the  last  phalanx  at  the  same  moment.    The  surgeon  believea  i  ^ 
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bone  was  reduced,  but  one  week  later  he  found  it  displaced,  and,  as 
he  believes,  reduced  it  again.     The  same  thing  occurred  a  third  time. 

Six  months  afler  this,  the  girl  consulted  me  to  ascertain  what  could 
be  done  for  her  relief.  The  thumb  occupied  the  usual  position,  and 
admitted  of  no  motion  except  at  the  carpo-metacarpal  articulation. 

It  is  quite  probable  that  the  dislocation  was  never  reduced,  an  error 
which,  if  it  did  occur,  might  easily  be  excused,  when  we  remember 
that  from  the  first  the  thumb  was  greatly  swollen. 

In  May,  1848,  having  been  called  to  see  G.  H.,  who  had  attempted 
suicide  by  cutting  his  throat,  my  attention  was  arrested  by  the 
appearance  of  his  left  thumb,  and  which  I  found  to  be  occasioned  by 
an  ancient  dislocation  of  the  first  phalanx  backwards.  The  accident 
had  occurred,  he  afterwards  told  me,  twelve  years  before,  in  conse- 
quence of  a  fall  while  wrestling.  A  very  respectable  country  surgeon 
was  called,  and  made  three  several  attempts  to  reduce  it,  but  failed. 

The  several  bones  of  the  thumb  occupied  their  usual  positions,  that 
is  to  say,  the  positions  which  they  usually  occupy  in  this  dislocation, 
yet  notwithstanding  the  almost  complete  anchylosis  of  the  phalangeal 
articulations,  and  the  awkward  encroachment  of  the  distal  end  of  the 
metacarpal  bone  upon  the  palm,  the  hand  was  quite  useful. 

In  Sept.  1864, 1  found  in  ray  service  at  the  Charity  Hospital  (Black- 
well's  Island),  New  York,  an  unreduced  dislocation  of  this  kind  in  a 
girl.     The  surgeons  had  tried  to  reduce  it,  but  had  failed. 

On  the  25th  of  July,  1857,  Catharine  Ernst  was  brought  to  me,  by 
her  parents,  having  a  dislocation  of  the  first  phalanx  of  the  right  hand, 
which  had  already  existed  some  days,  and  upon  which  several  un- 
successful attempts  at  reduction  had  been  made.  The  dislocation  was 
backwards,  but  the  phalanges,  instead  of  standing  at  an  acute  or  right 
angle  with  each  other  and  with  the  metacarpal  bone,  as  is  usually  the 
case,  were  in  a  straight  line  with  each  other  and  parallel  with  the 
metacarpal  bone.  Whether  this  phenomenon  existed  from  the  first, 
or  was  due  to  the  efforts  already  made  at  reduction,  I  could  not  deter- 
mine, but  the  same  thing  has  been  noticed  occasionally  by  other  sur- 
geons. The  first  phalanx,  moreover,  instead  of  being  placed  directly 
behind  the  metacarpal  bone,  occupied  a  position  upon  its  back  a  little 
to  the  radial  side  of  the  centre. 

During  quite  half  an  hour  I  made  continued  and  varied  attempts 
to  reduce  the  bone,  by  extension,  by  forced  dorsal  flexion,  and  by 
pressing  the  upper  end  of  the  first  phalanx  in  the  direction  of  the 
joint  while  pressure  was  made  against  its  lower  end  so  as  to  bring  it 
into  dorsal  flexion,  and  finally  by  calling  to  my  aid  the  "  puzzle"  and 
chloroform,  but  all  to  no  purpose. 

One  week  later  I  repeated  these  efforts,  and  with  no  better  success. 
The  parents  peremptorily  refused  to  allow  me  to  cut  the  lateral  liga- 
ments or  flexor  tendons,  so  the  bone  remains  unreduced. 

In  the  following  case  the  relative  position  of  the  bones  was  the 
same  as  in  the  preceding  case,  but  the  reduction  was  not  difficult. 

Bernard  Lawler,  aet.  10,  was  admitted  to  Bellevue  Hospital  in  Jan. 
1864,  with  a  fracture  of  the  femur  and  other  severe  injuries.  The 
dislocation  of  the  thumb  was  not  noticed  until  the  ninth  day.    The 


624      OF    FIRST    PHALANGES    OP    THUMB    AKD    FINOKBS, 

reduction  was  then  easily  accomplished,  in  presence  of  the  clan  i 
medical  stud  en  ts^  by  forced  backward  flexion. 

Surgical  writers  have  recorded,  from  time  to  time,  a  great  nuuiy 
cases  in  which  it  has  been  found  difficult  or  impossible  to  effect  re- 
duction; and  it  is  asserted  upon  the  authority  of  Bromfield, 
by  Hey,  that  the  extending  force  has  been  increased  to  such  an  ; 
as  to  tear  oflf  the  last  phalanx  without  having  succeeded  in  redocil 
the  first ;  but  while  surgeons  have  united  in  their  testimony  as  i 
exceeding  obstinacy  of  a  large  proportion  of  these  dtsIocatioDB^  they 
are  far  from  being  agreed  as  to  the  source  of  the  difficulty. 

Sir  Astley  Cooper  finds  a  sufficient  explanation  in  the  six  sbortiod 
powerful  muscles  which  are  inserted  into  the  first  and  last  phaiaox* 
and  especially  in  the  flexors.^  Hey  believes  the  resistance  to  be  in 
the  lateral  ligaments  between  which  the  lower  end  of  the  metacarpal 
bone  escapes  and  becomes  imprisoned.  Ballingall,  Malgaigne,  Eric 
sen,  and  Vidal  (de  Cassis)  think  the  metacarpal  bone  is  locked  betwe 
the  two  heads  of  the  flexor  brevis,  or  rather  between  the  opposifl 
sets  of  muscles  which  centre  in  the  sesamoid  bones,  as  a  buttooi 
fastened  into  a  button-hole,  Pailloux,  Lawrie,  Michel,  Leva,  Bleub 
and  Roser  affirm  that  the  anterior  ligament  being  torn  from  one  ol  i 
attachments  falls  between  the  joint  surfaces  and  interposed  an  effecta 
obstacle  to  reduction-  Dupiiytren  ascribes  the  difficulty  to  the  alMr 
relations  of  the  lateral  ligaments,  which  are  naturally  parallel  U>\ 
axis  of  the  metacarpal  bone,  but  which  are  now  placed  at  a^ 
angle;  to  the  spasm  of  the  muscles,  and  to  the  shortness  of  the  j 
ber,  in  consequence  of  which  the  force  of  extension  has  to  be 
very  near  to  the  seat  of  the  dislocation.  Lisfranc  found  in  an 
luxation  the  tendon  of  the  long  flexor  so  displaced  inwards  and ' 
tangled  behind  the  extremity  of  the  bone  as  to  prevent  reductio 
Deville  discovered  in  an  autopsy  a  similar  displacement  of  this  teodd 
outwards.     Wadsworth  has  made  the  same  observation.* 

The  modes  of    reduction  practised  and  recommended  by  these 

diflerent  surgeons  are  as  diversified  and 
F*g-  252,  irreconcilable  as  their  views  of  the  me- 

chanism and  pathological  anatomy  of  the 
accident 

Sir  Astley  Cooper  recommends  tb^ 
extension  shall  be  made  by  bending  i 
thumb  toward  the  palm  of  the  hand, 
relax  the  flexor  muscles  as  much  as  jx^ 
ble ;  and  then  by  fastening  a  clove  hit 
upon  the  first  phalanx,  previously  cover 
with  a  piece  of  soft  leather,  the  exceniion 
is  to  be  continued,  only  inclining  the 
thumb  a  little  inwards  toward  the  p&lin 
ci«TeiiUeb.  of  the  hand.    If  these  means  fail  after 


^  Lawrm,  of  GlongoWf  aajfl  that  Sir  AsiUy  in  a  conversation  with  htm  decl&red  ihsl 
the  **  sutii^moid  bones^'  were  the  sourcea  of  the  dii&ouUjr.  S&e  Amer.  Joartu  UwL 
Sci.t  voL  xxii.  p.  230,  with  observations  and  experimenis  bj  ii&vrie. 

*  Wadsworth,  Amur.  Med.  Timua,  Feb-  13,  18t>4,  p.  77. 
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liaving  been  continued  a  considerable  length  of  time,  he  advises  that 
a  weight  shall  be  suspended  to  the  thumb,  passing  over  a  pulley. 
Finally,  in  the  event  of  the  failure  of  this  method  also,  Sir  Astley 
thought  that  no  further  attempts  should  be  made,  and  especially  that 
no  operation  for  the  division  of  these  parts  is  justifiable. 

Lizars  and  Pirrie  adopt  the  views  of  Sir  Astley  with  little  or  no 
qualification. 

Fig.  253. 


Sir  Astlej  Cooper's  method  of  redncing  diBlocations  of  the  thumb,  with  pallejs. 

Charles  Bell  proposed  flexing  the  joint,  employing  also  at  the  same 
time  pressure ;  and  in  obstinate  cases  he  advised  subcutaneous  section 
of  the  lateral  ligaments  with  a  small  knife,  a  method  which  has  since 
been  practised  successfully  by  Liston,  Reinhardt,  Gibson,  of  Philadel- 
phia, Parker,  of  New  York,  and  others.  Syme  and  Lizars  justify  the 
practice  in  certain  cases.  Hey  declared  that  neither  extension  nor 
flexion  was  useful,  but  that  the  bones  could  be  best  brought  into  place 
by  pressure  alone. 

Boser,  from  his  experiments  upon  the  cadaver,  concludes  that  the 
dislocated  phalanx  must  first  be  bent  forcibly  backwards,  or  into  the 
position  termed  by  some  writers  dorsal  flexion,  so  as  to  throw  the  head 
of  the  phalanx  forwards  upon  the  articulating  surface  of  the  metacarpal 
bone.  Parker,  of  New  York,  in  his  notes  to  the  American  edition  of 
Samuel  Cooper's  work,  recommends  the  same  procedure. 

Yidal  (de  Cassis)  recommends  also  that  the  extension  should  be 
made  first  backwards,  so  as  to  increase  the  displacement  of  the  first 
phalanx  in  this  direction,  and  to  throw  forwards  its  articular  surface 
in  the  direction  of  the  articular  surface  of  the  metacarpal  bone. 

This  method,  namely,  dorsal  flexion  as  the  first  and  most  essential 
part  of  the  manoeuvre,  seems  to  have  met  with  more  general  approval 
than  any  other,  and  the  following  observations,  made  by  the  venerable 
Reuben  D.  Mussey,  of  Cincinnati,  illustrate  the  general  practice  among 
American  surgeons  at  this  day. 

"  I  tilt  the  dislocated  phalanx  up  until  it  stands  upon  its  articu- 
lating end,  place  both  forefingers  so  as  to  hold  it  in  that  position,  and 
at  the  same  time  press  against  the  distal  extremity  of  the  metacarpal 
bone,  make  firm  pressure  with  the  thumbs  against  the  base  of  the 
dislocated  phalanx,  and  slide  it  into  its  place,  which  can  generally  be 
accomplished  with  ease. 

"  More  than  twenty-five  years  ago,  the  chairman  of  this  committee, 
from  attention  to  the  mechanism  of  the  metacarpo-phalangeal  joint  of 
the  thumb,  convinced  himself  that  the  principal  impediment  to  the  re- 
duction of  the  fir^  phalanx  from  backward  displacement  is  the  short 
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flexor  of  tbe  thumb,  between  the  two  portions  of  which  Qjing  c!<mJ 

together  where  they  are  fastened  to  the  sesamoid  bones)  the  hea4  ' 
the  metacarpal  bone  has  been  thrust,  the  contracted  part  or  neck  d 
this  bone  lying  firmly  grasped  by  them.    Fift^n  years  ago,  a  ol^  \ 
occurred  of  this  dislocation  which  he  could  not  re^iuce  in  the  onlinaryj 
way.    A  subcutaneous  division  of  one  of  the  heads  of  this  mu^le  w:i 
made  with  an  iris  knife,  and  the  reduction  was  accomplished  with  1 
greatest  ease, 

"  Last  year,  another  case  occurred,  in  which  we  failed  of  redoctioa 
by  Dr.  Crosby's  method,  which  we  believe  to  be  the  besty  and  the^ 
subcutaneous  division  of  both  heads  of  the  muscle  was  made,  and  i 
reduction  instantly  eSected.  The  punctures  were  covered  with  coU<v^ 
dion,  and  the  thumb  supported  by  a  splint.  As  the  patient  waa  in- 
temperate, entire  abstinence  from  liquor  and  the  adoption  of  a  light 
diet  were  enjoined.  Neither  pain  nor  inflaramatioa  followed,  and  a 
month  afterwards  the  joint  had  free  motion.  After  the  intemperati 
and  irregular  habits  were  resumed,  the  joint  in  a  few  weeks  was  foan 
anchylosed.  In  these  cases,  the  knife,  in  the  subcutanetius  operaticuvj 
was  carried  down  to  the  metacarpal  bone,  so  far  behind  its  head  as  i 
preclude  the  possibility  of  mistaking  the  lateral  Ugaments  for 
muscles.  The  ligaments  are  very  short,  and  inserted  close 
articular  surfaces,  and  are  probably,  one  or  both,  ruptared  in 
location/'^ 

Dr.  J,  P.  Batchelder,  of  New  York,  in  a  paper  read  before  the  Ke 
York  Medical  Association  in  1856,  says :  "  T  he  surgeon  should 
the  metacarpal  portion  of  the  dislocated  thumb  between  the  thamb' 
and  finger  of  one  hand,  and  flex  or  force  it  as  far  as  may  be  into  the 
palm  of  the  hand,  for  the  purpose  of  relaxing  the  muscles  conoect* ' 
with  the  proximal  end  of  the  phalanx,  particularly  the  flexor  brev 
pollicis.     He  should  then  apply  the  end  of  the  thumb  of  this  hand 
against  the  displaced  extremity  of  the  dislocated  phalanx  for  the  par-1 
pose  of  forcing  it  downwards,  and  at  the  same  time  grasp  the  displaced! 
thumb  with  his  other  hand,  and  move  it  forcibly  backwards  and  for*| 
wards,  as  in  strongly  forced  flexion  and  extension,  the  pr^sure  again 
the  upper  extremity  of  the  first  phalanx  being  kept  up.     In  this  waf 
the  dislocated  bone  may  be  made  to  descend,  so  as  to  be  almost  < 
quite  on  a  line  with  the  articulating  surface  of  the  metacarpal  kma 
when  the  thumb  may  be  forcibly  flexed,  and,  if  it  be  not  reduced,  J 
forcibly  extended,  and  brought  backwards  to  a  right  angle  with  ih 
metau  irpal  bone,  when,  if  the  downward  pressure,  with  the  thura^ 
placed  as  before,  directed  for  that  purpose,  has  been  continued  (whicl 
thumb,  by  maintaining  its  position,  acts  as  a  fulcrum,  as  well  as  bj  it 
pressure),  the  bone  will  slip  into  its  place,  and  the  reduction  be  efT 
in  less  time  than  has  been  spent  in  describing  the  process."* 

Six  successive  cases  of  treatment  by  this  methoa  are  mentioned  io 
the  American  Jou7  7ial  of  Medical  Sciences  for  April,  185b; 
Rickard,  one  by  Morgan,  two  by  Cutter^  and  two  by  Crosby. 

t  Mn88«y,  Trans.  Amer.  Med.  Assoc. ,  vol,  \[\.  l«i.10,  p.  357, 
>  BatokeUier,  Nu.w  York  Joum.  Med.,  Ma/,  1856,  p.  340. 
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By  those  who  have  regarded  extension  as  an  important  element  in 
the  reduction,  various  instruments  have  been  devised  for  the  purpose 
of  obtaining  a  secure  hold  upon  the  dislocated  member.  Sir  Astley 
Cooper,  as  we  have  already  seen,  recommended  the  sailor's  clove 
bitch  ;*  Lawrie  advises  that  the  thumb  shall  be  thrust  into  the  open 
handle  of  a  large  door  key  ;*  CharriSre  and  Luer,  of  Paris,  have  each 
invented  forceps,  so  constructed  with  fenestra  and  straps,  as  that  when 
the  blades  are  closed  the  member  is  held  very  firmly  in  its  grasp. 
Richard  J.  Levis,  of  Philadelphia,  recommends  "a  thin  strip  of  hard 
wood,  about  ten  inches  in  length  and  one  inch,  or  rather  more,  in  width. 


L«yis*8  instrument  for  reduction  of  dislocations  of  fingers  or  the  thumb. 

One  end  of  the  piece  is  perforated  with  six  or  eight  holes.  The  oppo- 
site end  is  partly  cut  awajr,  forming  a  projecting  pin,  and  leaving  a 
shoulder  on  each  side  of  it.  Towards  this  end  of  the  strip,  a  sort  of 
handle  shape  is  given  to  it,  so  as  to  insure  a  secure  grasp  to  the  ope- 
rator. Two  pieces  of  strong  tape  or  other  material,  about  one  yard  in 
length,  are  prepared.  One  of  these  is  passed  through  the  holes  at  the 
end  of  the  strip,  leaving  a  loop  on  one  side.  The  other  tape  is  passed 
through  another  pair  of  holes,  according  as  it  may  be  a  thumb  or  finger 
to  which  it  is  to  be  applied,  or  varied  to  suit  the  length  of  the  finger, 
leaving  a  similar  loop.  If  a  dislocated  thumb  is  to  be  acted  on,  the 
second  tapes  should  be  passed  through  the  holes  nearest  the  first.  The 
ends  of  each  separate  tape  are  then  tied  together. 

"  To  apply  this  apparatus,  the  finger  is  passed  through  the  loops. 
The  loop  nearest  the  first  joint  is  then  tightened  by  drawing  on  the 


Fig.  255. 


Leria's  instrument  applied  to  the  first  finger. 

tape,  which  is  then  brought  along  the  strip  to  the  opposite  end,  across 
one  of  the  shoulders,  and  secured  by  winding  it  firmly  around  the 
projecting  pin.    The  other  tape  is  tightened  in  a  like  manner,  cross- 

1  Op.  oil.,  p.  561 ;  also  Bost.  Med.  and  Sarg.  Joam.,  Oct.  1,  1S57. 
'  Lawrie,  Am.  Joarn.  Med.  Soi.,  vol.  zxii.  p.  229. 
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ing  the  otlier  sboulder^  and  winding  around  the  piQ  in  an  oppoeite 
direction,  when,  foY  security,  the  ends  of  the  tapes  are  fioaUy  tied 
together."' 

This  apparatus  enables  the  operator  to  apply  both  extension 
flexion  or  leverage  in  any  direction.     The  proximal  end  of  the  pli»» 
lanx  may  be  lifted,  or  even  rotated  so  as  to  allow  one  aide  of  the  hoM 
to  approach  the  socket  before  the  other, 

Malgaigne  describes  an  apparatus  invented  by  KirchoC  which  ifl 
very  similar  to,  yet  not  quite  so  complete,  as  this  of  Levia 

In  the  April  number  of  the  Buffalo  Medical  Journal,  for  184T, 
have  described  an  instrument,  or  rather  a  toy,  in  my  possession,  whi 
I  suggested  might  be  useful  for  the  purpose  of  making  extensioa 
upon  dislocated  fingers;  and  which,  as  will  be  seen  by  a  referoaoo 
one  of  the  cases  already  reported  in  this  chapter,  I  have  since  a]  "" 
successfully.    It  is  made  by  the  Indians,  and  may  always  be  oT 
during  the  watering  season,  at  the  Indian  toy  shops  at  Niagara  FJk 
The  Indians  call  it  a  **  puzzle,"  and  know  no  other  use  for  it  than  to 

Fig.  256. 


tied     ' 

loao  ■ 


tadiui  **  punle,*'  employ «d  for  Dm  redaetion  of  dUJoeatioBii  to  tnwU  Jolatt. 

fasten  it  upon  the  thumb  or  finger  of  some  victim,  and  then  pull  him 
about  until  he  begs  to  be  released. 

The  ''puzzle"  is  an  elongated  cone  of  about  sixteen  or  eighteen 
inches  in  length,  made  of  ash  splittings,  and  braided ;  the  open  end  of 
the  cone  being  about  threefburths  of  an  inch  in  diameter,  and  tha 
opposite  end  terminating  in  a  braided  cord.  When  applied  to  the 
finger,  it  is  slipped  on  lightly,  forming  a  cap  to  the  extremity,  and  to 
half  the  length  of  the  finger,  but  on  traction  being  made  from  tb«, 
opposite  end,  it  fastens  itself  to  the  limb  with  a  most  uncompromisi 
grasp.  If  constructed  of  appropriate  size  and  of  suitable  material^ 
it  becomes  the  more  securely  fastened  in  proportion  as  the  ertengioa 
is  increased ;  yet,  applying  itself  equally  to  all  the  sarfaoes,  it  inflicts 
the  least  possible  pain  and  injury  upon  the  limb.  When  we  widi  to 
remove  it,  we  have  only  to  ceavse  pulling,  and  it  drops  off  spontaDe- 
ously. 

Dr.  Holmes  says  that  the  same  instrument  is  made  by  the  Indians 
of  Maine,  and  that  several  years  ago  Dr.  Davis,  of  Portland,  brougbi 
one  to  Boston,  and  showed  it  to  the  Society  for  Medical  Improvementij 
suggesting  that  it  might  be  used  in  the  same  manner  which  I  hav 
recommended.^ 

Finally,  in  some  compound  dislocations  it  would  be  better  not  to 


^    m 


*  L^tIs,  Amer.  Jotim*  Med.  Sel.,  Jan.  1657,  p*  6SL 

*  Tr4Dt.  Am.  Med.  Assoe.i  vol.  i.  p.  2dT. 
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attempt  the  reduction  of  the  dislocation  until  resection  has  been  prac- 
tised. Samuel  Cooper  relates  a  case  in  which  the  reduction  was  fol- 
lowed by  inflammation  and  death  within  a  week  after  the  accident, 
and  Norris,  of  Philadelphia,  mentions  an  instance  which  came  under 
his  observation,  where  violent  inflammation  and  tetanus  followed  the 
reduction.^  Eoux,  Evans,  Wardrop,  Gooch,  Sir  Astley  Cooper,  and 
many  other  surgeons,  have  practised  resection  successfully  in  these 
accidents,  and  have  added  their  testimony  in  favor  of  this  mode  of 
procedure. 

§  2.  Dislocations  of  the  Fibst  Phalanx  of  thb  Thttmb  fobwabds. 

Up  to  the  present  moment,  I  have  met  with  but  two  examples  of 
this  dislocation,  while,  as  has  been  already  stated,  the  backward  dis- 
location has  been  seen  by  me  seven  times. 

Horace  Kneeland,  of  Rochester,  N.  Y.,*  set.  24,  dislocated  the  first 
phalanx  of  the  right  thumb  forwards,  by  striking  a  man  with  his 
clenched  fist ;  the  force  of  the  blow  being  received  upon  the  back  of 
the  second  joint  of  the  thumb.  The  dislocation  had  existed  three 
days  when  he  called  upon  me,  and  in  the  meanwhile  several  attempts 
liad  been  made  to  reduce  the  bone  bv  simple  extension.  The  first 
phalanx  was  in  front  of  the  metacarpal  bone,  and  in  the  same  plane ; 
out  the  last  phalanx  was  slightly  inclined  backwards.  The  hand  was 
already  swollen  and  quite  painful. 

Seizing  the  dislocated  thumb  in  the  palm  of  my  nshi  hand,  with 
my  fingers  resting  upon  the  back  of  the  patient's  hand,  I  forced  the 
two  phalanges  into  flexion  by  firm  and  steady  pressure  continued  for 
a  few  seconds,  when  suddenly  the  bones  resumed  their  places,  and  all 
deformity  disappeared. 

Intense  inflammation  resulted,  followed,  after  a  few  days,  by  suppu- 
ration under  the  palmar  fascia ;  and  in  the  end  the  thumb  was  almost 
completely  anchylosed.* 

On  the  24th  of  April,  1855,  J.  M.  Booth,  of  Bufl&ilo,  sdt.  19,  called 
at  my  office,  having  a  dislocation  forwards  of  the  first  phalanx,  occa- 
sioned, about  half  an  hour  before,  by  being  thrown  from  a  horse.  The 
last  two  phalanges  were  neither  flexed  nor  extended,  but  straight,  and 
parallel  with  the  metacarpal  bone. 

By  the  same  manoeuvre  adopted  in  the  preceding  case,  but  with 
only  very  moderate  force,  the  dislocation  was  promptly  reduced. 

The  usual  causes  of  this  accident  are,  falls  or  blows  upon  the  thumb 
while  it  is  flexed ;  and  the  symptoms  which  characterize  it  are,  in 
general,  such  as  we  have  seen  in  the  two  examples  which  have  just 
been  given.  The  metacarpal  bone  projects  posteriorly,  and  the  first 
phalanx  produces  a  corresponding  projection  toward  the  palm ;  the 
two  phalanges  are  extended  upon  each  other,  and  parallel  with  the 
metacarpal  bones.  N^laton  saw  a  case  in  which  the  first  phalanx  was 
flexed  about  45° ;  and  in  several  examples  it  has  been  observed  to 
be  slightly  rotated  inwards. 

1  Norri8,  Amer.  Jonrn.  Med.  Soi.,  vol.  xxzi.  p.  16. 
>  Trans.  N.  Y.  State  Med.  Soo.,  1855,  p.  73. 
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In  the  few  examples  of  this  accident  which  have  been  reported,  tie 
reduction  was  easily  accomplished ;  or,  at  least,  we  may  say  that  tfe? 
diiBcuIties  in  the  way  of  reduction  were  not  so  great  as  they  are 
usually  found  to  be  in  dislocations  backwards.  Mafgaigne  has  been 
able  to  collect  but  four  undoubted  examples,  all  of  which  were  re- 
duced ;  Lenoir  was  able  to  effect  the  reduction  by  moderate  measinm 
after  the  bone  had  been  dislocated  thirty -eight  days.  Ward  SQOOoeAfi 
by  simple  extension.* 

Lombard,  after  the  trial  of  other  plans,  finally  succeeded  by  revett- 
ing the  phalanx.  Employing,  as  we  have  before  termed  it»  '* dorsal 
flexion,"  with  extension  and  lateral  motion;  but  in  all,  or  nearly dl 
the  other  examples,  the  reduction  has  been  effected  by  flexing  the 
thumb  forcibly  toward  the  palm;  the  reverse  of  the  method  which 
we  have  seen  preferred,  especially  by  American  surgeons,  in  disloca- 
tions backwards.  My  own  experience  also  authorizes  me  to  recom- 
mend this  plan. 

§  3.    DlSIXKJATIONS  OF  THB  FlESX  PHALANX  OF  THB  Fn(GIR& 

The  index  and  little  fingers,  owing  to  their  exposed  situations,  are 
most  liable  to  these  dislocations.  I  have  met  with  two  example*  of 
traumatic  dislocations  of  these  joints,  one  of  which  was  a  forwant  aod 
the  other  a  backward  luxation,  and  both  had  occurred  in  the  iodex 
finger. 

James  Nesbitt,  of  Buffalo,  aat  11,  dislocated  the  index  finger  of  the 
right  hand,  backwards,  by  a  fall  down  a  flight  of  stairs.  On  the  same 
day,  Feb.  11,  1851,  he  called  upon  me,  and  I  fonnd  the  finger  neither 
flexed  nor  extended,  but  straight  and  immovable.  The  projections 
occasioned  by  the  ends  of  the  two  hones  were  very  marked,  and  soch 
m  to  render  an  error  in  the  diagnosis  impossible.  Beduction  waa 
accompli  si  led  with  great  ease,  by  reversing  the  finger  and  emploring: 
moderate  exteosion,  while  at  the  same  time  the  proximal  extremiiytif 
the  first  phalanx  was  pushed  toward  the  distal  end  of  the  metacarpd 

Kg.  257. 


Backirard  diilocaHon  of  ftr^t  pbuU;. 


;uciJtiD  hj  «xt«ariob. 


fie.     In  short,  the  process  was  the  same  as  that  which  we  have 
necommeDded  in  dialocations  of  the  tbumb  backwards. 

In  the  example  of  dislocation  forwards,  occasioned  by  a  blow  from 

I  Ward,  New  York  Meii.  Tira<«,  Sept.  6,  ISiSO, 
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a  hard  ball,  received  upon  the  end  of  the  finger,  the  first  phalanx  was 
in  a  position  of  extreme  extension,  and  the  second  moderately  flexed. 
Heduction  was  efifected  with  great  ease  by  extension  in  a  straight  line. 
Bat  if  the  surgeon  were  to  experience  difficulty  in  the  reduction,  it 
would  no  doubt  be  advisable  to  resort  to  the  method  of  extreme 
flexion. 

In  one  instance,  I  have  seen  nearly  all  the  fingers  of  the  left  hand, 
and  the  thumb  of  the  right  dislocated  backwards,  by  the  contraction 
of  the  cicatrix  after  a  severe  burn. 


CHAPTER  XY. 

DISLOCATIONS    OF    THE    SECOND    AND    THIRD   PHA- 
LANGESOF   THE  THUMB   AND  FINGERS. 

Notwithstanding  slight  differences  in  the  form  of  the  articulations 
between  the  thumb  and  fingers,  and  in  the  size  and  situation  of  the 
bones  which  compose  the  phalanges  of  the  fingers,  we  are  disposed, 
contrary  to  the  practice  of  some  other  writers  upon  this  subject,  to 
consider  all  the  dislocations  to  which  these  several  joints  are  liable, 
under  one  section.  Nor,  indeed,  after  the  attention  which  we  have 
given  to  the  dislocations  at  the  metacarpo-phalangeal  articulations,  do 
we  find  much  to  add  in  relation  to  these  accidents;  since  in  almost 
everv  point  of  view  in  which  they  may  be  considered,  they  have  so 
much  in  common. 

The  last  phalanx  of  the  thumb  is,  of  all  the  phalanges,  most  liable 
to  dislocation,  and  this  generally  takes  place  backwards.  Very 
frequently,  also,  it  is  accompanied  with  such  a  laceration  as  to  render 
it  compound.  The  dislocated  phalanx  is  usually  reversed  in  the 
backward  dislocation,  and  straight^  or  nearly  so,  in  the  forward  dislo- 
cation. 

In  most  cases  reduction  may  be  accomplished  easily  by  forced  dorsal 
flexion,  in  the  casfe  of  the  backward  luxation,  and  by  forced  palmar 
flexion,  in  the  case  of  the  forward  dislocation. 

In  the  winter  of  1848,  a  young  man  was  brought  into  my  clinic, 
who  had  met  with  a  forward  subluxation  of  this  phalapx  about  one 
month  before.  He  had  fallen  upon  the  end  of  his  thumb,  and  as  the 
accident  was  followed  by  a  good  deal  of  inflammation  and  swelling, 
he  did  not  notice  the  displacement  until  some  time  afterwards.  The 
proximal  end  of  the  last  phalanx  projected  two  or  three  lines  toward 
the  palm;  the  finger  was  straight,  and  this  joint  anchylosed.  I  did 
not  think  the  chance  of  restoring  and  maintaining  the  bone  in  position 
sufficient  to  warrant  any  interference,  and  he  was  dismissed  with  an 
assurance  that  aft«r  a  few  months  it  would  occasion  him  no  great 
inconvenience. 

On  the  2d  of  March,  1851,  Thomas  Burton,  aged  about  twenty-two 
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years,  by  a  fall  dislocated  the  second  phalanx  of  the  middle  fiDgar  rf' 
the  right  hand,  backwards.     The  force  of  the  coDcussion  wasreodved 
upon  the  extremity  of  the  finger.    Nine  hours  after  the  accidenl  I . 
found  the  bones  unreduced;  the  finger  nearly  straight,  or  with  only 
slight  flexion  of  the  second  phalanx  upon  the  first;  the  third  phabni 
forcibly  straightened  upon  the  second;  all  the  joints  rigid;  finger  w^^ 
painful  and  somewhat  swollen. 

By  moderate  extension  alone,  applied  for  a  few  seconds^  the  redac- 
tion was  accomplished. 

Fig.  268. 


DislocftUon  of  thfi  Meoad  phftlmiLZ  tMckwardlA. 


James  Cooper,  tet.  23,  came  to  me  on  Sunday  raoming  the  14th  \ 
Dec.  1851,  to  obtain  counsel  in  relation  to  his  finger  which  had  k 
dislocated  the  day  before,  but  which  he  had  himself  reduced  by  eiiaph 
extension  made  in  a  straight  line*  His  own  account  of  it  was,  thail 
fell  upon  a  slippery  side-walk,  striking  upon  the  end  of  his  ring  tiog 
in  such  a  way  that  it  seemed  to  double  under  him*  On  examination 
he  found  the  second  bone  dislocated  inwards,  or  to  the  ulnar  side,  ooo 
pletely,  the  end  of  the  first  phalanx  forming  a  broad  projection  up 
the  opposite  side;  the  last  two  phalanges  fell  over  toward  the 
finger,  but  they  were  neither  flexed  nor  extended.  Seizing  up 
end  of  the  finger  with  bis  right  hand  and  pulling  forcibly,  he  prompt! 
reduced  the  dislocation  himself. 

The  bones  were  now  completely  in  place,  but  the  joints  were  swoUt 
tender,  and  quite  stifl'. 

In  Sept  1851,  by  the  politeness  of  Dr.  Briggs,  the  attending  snr- 
geoTLf  I  was  permitted  to  see  in  the  hospital  of  the  New  York  State 
luburn,  a  forward  dislocation  of  the  second  phala 


'rison, 


Fig.  259. 


niilooatloii  0f  tb«  leooDd  ptiftlftox  fonriknla. 


little  finger  of  the  left  hand,  unreduced.     This  man  was  at  the  datec 
my  examination  forty-one  years  old,  and  the  dislocation  had  exists 
eighteen  years;  having  been  occasioned  by  a  fall.     A  surgeon 
Greene  Co.,  N.  Y.,  had  attempted  to  reduce  it  soon  afler  the  dislooatio 
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occurred,  but  had  failed.  The  joint  was  nearly  anchylosed,  yet  the 
finger  was  quite  as  useful  for  all  ordinary  purposes  as  before. 

Dislocation  of  the  last  phalanx  is  frequently  occasioned  in  the 
game  of  base  ball,  by  the  ball  being  received  upon  the  extremity  of 
we  finger. 

A  young  man  who  was  studying  medicine,  and  a  private  pupil  of 
mine,  in  attempting  to  catch  a  very  hard  ball,  received  it  upon  the 
extremity  of  the  middle  finger  of  the  left  hand,  dislocating  the  last 

Shalanx  forwards.  Twenty  minutes  after  the  accident,  I  found  the 
istal  extremity  of  the  second  phalanx  projecting  backwards  through 
the  skin,  the  tendon  of  the  extensor  muscle  being  torn  completely  off 
from  its  point  of  attachment  to  the  last  phalanx.  The  last  phalanx 
was  in  a  position  of  slight  dorsal  fiexion,  or  extreme  extension. 

Seizing  upon  the  extremity  of  the  finger,  I  attempted  to  reduce  the 
dislocation  by  direct  traction,  aided  by  pressure  upon  the  exposed  end 
of  the  second  phalanx,  but  I  was  unable  to  succeed  until  I  brought 
the  last  phalanx  into  a  position  of  palmar  fiexion. 

A  slight  disposition  to  reluxation  was  manifested,  and  a  gutta- 
percha splint  was  therefore  applied;  and  to  prevent  inflammation, 
the  young  man  was  directed  to  keep  it  moistened  with  cool  water 
lotions.  Only  a  moderate  amount  of  inflammation  followed,  and  in  a 
few  weeks  the  cure  was  complete. 

Such  accidents,  attended  with  laceration  of  the  integuments,  fre- 
quently demand  amputation,  or  at  least  resection  of  the  projecting 
bone,  but  we  think  Mr.  Miller  is  scarcely  right  when  he  says  that 
compound  dislocations  of  the  fingers  almost  always  are  of  such  severity 
as  to  demand  amputation.  I  have  myself  met  with  two  other  cases 
which  were  reduced,  and  did  well. 

In  one  case  of  simple  dislocation  of  the  last  phalanx  of  the  thumb 
backwards  I  have  been  obliged  to  resort  to  section  of  the  lateral  liga- 
ments before  accomplishing  the  reduction.  This  was  in  the  person  of 
a  woman  admitted  to  Bellevue  Hospital  in  February,  1864.  The  acci- 
dent had  happened  seven  days  before,  by  falling  and  striking  upon- 
the  end  of  the  thumb.  The  position  of  the  last  phalanx  was  extended, 
that  is,  in  a  line  with  the  axis  of  the  first  phalanx.  She  said,  how- 
ever, that  it  was  at  first  '*bent  straight  back,"  but  that  a  man  took  hold 
of  it  and  pulled  it  out.  Having  placed  her  under  the  influence  of 
ether  I  attempted  reduction  by  forced  backward  flexion,  but  failed.  I 
then  cut  the  lateral  ligaments  by  siibcutaneous  incision  and  the  reduc- 
tion was  accomplished  with  great  ease. 
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DISLOCATIONS   OF   THE   THIGH    (COXO-FEM  OBlTl 


The  femur  is  especially  liable  to  dislocation  in  four  direcUo 
namely,  upwards  and  backwards  upon  the  dorsum  ilii,  upwards  i 
backwards  into  the  ischiatic  notch,  downwards  and  forwards  into  1 
foramen  thyroideum,  and  upwards  and  forw^ards  upon  the  pubea. 

Dislocations  are  occasionally  met  with  w^hich  cannot  be  arrang«d 
properly  under  either  of  these  divisions;  indeed,  it  is  scarcely  neo» 
Bary  to  say  that  the  head  of  the  bone  may  be  thrown  in  almost  e? 
direction  from  its  socket,  upwards,  downwards,  inwards,  and  outwa 
or  in  either  of  the  diagonals  between  these  lines;  and  that  while ifl 
vast  majority  of  cases  it  will  assume  one  of  the  positions  first  nan 
it  may  in  a  few  exceptional  examples  fall  short  of,  or  much  exc 
limits  assigned  in  this  division.  Thus,  we  shall  have  occasioEil 
after  to  mention  examples  of  dislocation  directly  upwards,  in  whS 
the  head  of  the  bone  will  be  found  restiug  upon  the  fossa  between  i 
upper  margin  of  the  acetabulum  and  the  anterior  inferior  spinous  pil 
cesa  of  the  ilium,  or  still  higher  between  the  anterior  superior  and  i" 
anterior  inferior  spinous  processes,  or  a  little  to  the  one  side  or  to  t 
other  of  these  points.  Examples  will  be  shown  of  dislocations  direct) 
downwards,  in  which  the  head  of  the  femur  will  rest  upon  the  not* 
between  the  lower  margin  of  the  acetabulum  and  the  tub^r  ischiij 
still  lower,  and  actually  below  the  tuberosity,  or  downwards  and 
wards  below  the  spine  of  the  ischium,  into  the  lower^or  leaser  i 
sciatic  notch.  The  head  may  be  thrust  across  the  foramen  tbyroidcu 
and  be  only  arrested  in  the  perineum  upon  the  ramus,  or  even  beyo 
the  ramus  of  the  ischium  and  pubes;  it  may  lodge  upon  the  aot 
surface  of  the  body  of  the  pubes,  as  well  as  upon  its  superior  edg 
and  finally,  it  may  rest  against  the  posterior  margin  of  the  acetahalu 
instead  of  rising  upon  the  dorsum,  or  it  may  only  mount  upon 
raargin,  in  either  of  the  directions  named. 

In  regard  to  frequency,  the  four  principal  dislocations  occurj 
order  in  which  we  have  mentioned  them;  thus,  of  104  dislocat 
the  hip  which  I  have  taken  the  pains  to  collate,  excluding  the  anon 
loua  or  extraordinary  dislocations,  and  which  my  intelligent  pupil,  1^ 
Frank  Hodge,  has  carefully  analyzed,  55  were  upon  the  dorsum  ihi 
28  into  the  great  ischiatic  notch,  13  upon  the  foramen  thyroideum,  aihl 
8  upon  the  pubes.  Chelius  and  Samuel  Cooper  have,  however,  rr- 
versed  the  order  of  the  last  two  varieties^  arranging  dislocations  upon 
the  pubes,  in  the  order  of  frequency,  before  dislocations  into  the  for 
men  thyroideum* 
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Coxo-femoral  dislocations  may  occur  at  any  period  of  life;  one 
example  is  mentioned,  in  the  Oazette  Medicakf  of  a  recent  dislocation 
npon  the  dorsum  ilii,  in  a  child  eighteen  months  old.*  Mr.  Kirby  has 
reported  in  the  Dublin  Medical  Press  for  October  26,  1842,  a  case  of 
recent  dislocation  in  the  same  direction,  in  a  child  of  three  years,*  ancj 
Dr.  Buchanan  has  seen  another,  at  the  same  age,  in  a  little  girl ;  the 
dislocation  being  into  the  ischiatic  notch.^  Mr.  Image  communicated 
to  the  Suffolk  branch  of  the  Provincial  Medical  and  Surgical  Associa- 
tion the  case  of  a  boy,  three  and  a  half  years  old,  with  a  dislocation 
upon  the  dorsum  ilii.  It  had  existed  twelve  days  when  he  was  ad- 
mitted to  the  Suffolk  Hospital  in  May,  1847.  Mr.  Image,  in  reporting 
this  case  to  the  Society,  remarked  that  he  had  been  induced  to  lay  it 
before  them  "in  consequence  of  a  charge  having  been  urged  against  a 
neighboring  surgeon,  of  pretending  to  reduce  a  dislocation  of  the  femur 
on  the  dorsum  ilii,  in  a  child  only  four  years  old,  that  child  being  a 
pauper,  and  chargeable  to  the  parish.  It  was  agreed  and  proved  by 
authorities  that  no  such  case  was  recorded,  and  therefore  had  not 
occurred,  and  that  seven  years  old  was  the  earliest  period  at  which  this 
accident  had  taken  place."* 

J.  M.  Litten,  of  Austin,  Texas,  reports  a  case  of  dislocation  upon 
the  dorsum  ilii  in  a  girl  four  years  old,  which  he  reduced  by  manipu- 
lation.* In  the  Jan.  No.  for  1847  of  the  American  Journal  of  Medical 
Sciences,  is  reported  a  forward  dislocation  in  a  boy  aged  5  years,  and 
a  dislocation  into  the  ischiatic  notch  in  a  girl  of  the  same  age. 

Dr.  J.  0.  Warren,  of  Boston,  met  with  an  incomplete  dislocation 
toward  the  foramen  thyroideum,  in  a  child  six  years  old,  which  having 
been  displaced  eight  or  ten  weeks,  he  was  unable  to  reduce.®  Sir 
Astley  Cooper  mentions  a  case  in  a  girl  seven  years  old.^  I  have 
myself  met  with  two  dislocations  upon  the  dorsum  ilii,  which  occurred 
at  ten  years,  and  one  into  the  foramen  thyroideum.^  Norris  reports  a 
case  at  eleven  years,*  and  Gibson  at  twelve.*®  On  the  other  hand, 
Crauthier  has  seen  a  dislocation  of  the  hip  in  a  woman  eighty-six  years 
of  age."  The  large  majority,  however,  occur  between  the  fifteenth 
and  forty-fifth  years  of  life.  From  an  analysis  of  eighty-four  cases, 
we  have  obtained  the  following  results : — 

Under  1 5  years 15  oases 

16  to  30        " 32    " 

30  to  45        " 29    « 

46  to  60        " 7    " 

60  to  85       *'....        .  1  case 


•  New  York  Joum.  Med.,  Nov.  1850,  p.  416. 

'  Amer.  Jonrn.  Med.  Soi.,  vol.  xxxi.  p.  207.  Jan.  1843. 

»  London  Med.-Chir.  Rev.,  Deo.  1^28,  p.  251. 

«  New  York  Joam.  Med.,  Sept.  1848,  p.  281. 

»  Ibid.,  March,  1852,  p.  259. 

^  Boston  Med.  and  Surg.  Jonrn.,  vol.  xxiv.  p.  220. 

^  A.  Cooper,  on  Disloc,  Amer.  ed.,  p.  83,  Case  27. 

•  Bnf.  Med.  Jonrn.,  vol.  viii.  p.  6.    Trans.  New  York  State  Med.  Soc.,  1855.     My 
Report  on  Disloo. 

»  Amer.  Jonrn.  Med.  Sci.,  Feb.  1839,  p.  296.         »  Gil»son's  Snrg.,  vol.  i.  p.  389. 
»  Oauthier,  Malgaigne,  op.  cit.,  p.  805. 
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The  youngest  being  eighteen  mouths  old,  the  oldest  sixty-two; 
and  the  average  tbirty-four  years. 

They  are  much  more  frequent  in  men  than  in  women ;  owiu 
bably,  to  the  greater  exposure  of  the  former  to  the  accideiit*^ 
which  these  dislocations  usually  result,  and  possibly,  also,  in 
measure,  to  certain  peculiarities  in  the  form  and  st  ructare  of  the  nedc^ 
of  the  femur  in  the  male.     Of  one  hundred  and  fifteen  cases  collected 
by  me,  one  hundred  and  four  were  in  males  and  eleven  in  females, 
Dr,  J.  K,  Rodgers,  of  New  York,  mentioned,  however,  at  a  meeting  of 
the  New  York  Kappa  Lambda  Society,  that  he  had  seen  and  reduced 
four  dislocations  of  the  femur  upon  the  dorsum  ilii  in  females,  and. 
that  a  fifth  case  had  recently  come  to  his  knowledge  in  the  New  YorP 
City  Hospitah* 

Gibson  mentions  an  example,  of  dislocation  of  both  thighs  aU 
same  moment'  ~ 

§  1.  Dislocations  TJpwaeds  and  Backwards  oh  the  Dobsum  Ilh. 

Sifn. — "  Upwards  on  the  doraum  ilii ;"  Sir  A,  Cooper,  MiUer,  PirriQ.    *•  Upward*  tall 
outward  ;"  Boyer,  Dapujtrea.    **  Upwards  and  backwards  upon  the  baok  of  tJi«  iup 
bone  ;'*  Cbetius,     "  Uiao  ;"  Gerdj,  Vidal  (de  Casals),  Malgaigne. 

Onuses. — ^Generally  they  are  occasioned  by  some  violence  whic 
forces  the  thigh  into  a  state  of  extreme  adcfuction,  or  of  adductio 
united  with  rotation  inwards;  and  especiaUy  when  at  the  same 
ment  the  head  of  the  femur  is  driven  upwartls  and  backwariJa.   Tbti5»| 
a  dislocation  upon  the  dorsum  may  result  from  a  fall  from  a  heiijbtil 
when  the  force  of  the  concussion  is  received  upon  the  outside  of  tkej 
knee ;  the  thigh  being  thus  converted  into  a  lever  of  the  first  kini 
whose  long  arm  is  outside  of  the  margin  of  the  acetabulum ;  or  ihe 
dislocation  may  be  occasioned  by  a  fall  upon  the  foot  or  knee,  while 
the  limb  is  adducted,  by  which  the  Lead  of  the  femur  will  be  at  th^ 
same  moment  driven  upwards  and  outwards  from  its  socket,    TbeJ 
accident  is  equally  liable  to  result  from  the  fall  of  a  heavy  weigHl 
such  as  a  mass  of  earth,  upon  the  back  of  the  pelvis  when  the  body  ] 
is  much  bent  forwards* 

The  following  case  presents  an  extraordinary  example  of  this  form 
of  dislocation,  produced  by  a  force  acting  upon  the  thigh  as  a  lever  i " 
the  first  kind. 

B,  uf  Kochcster,  N.  Y.,  sdt  10,  fell,  in  Feb.  1841,  from  the  top  of  the  I 
high  bank  just  below  the  Genesee  Falls,  at  Rochester,  a  distance  rfj 
about  one  hundred  feet.    Before  he  reached  the  bottom  of  the  preci- 
pice, he  struck  upon  an  oblique  plane  of  ice,  from  which  he  slid  grada 
ally  down  npon  the  surface  of  the  river,  which  was  then  oom^etelf  ' 
frozen  over.    He  did  not  lose  his  consciousness  in  the  desceoi,  uor 
after  his  arrest  upon  the  river»  hut  began  immediately  to  call  for  a*" 
sistance.    He  remembers  very  well  that  when  he  struck  the  glacier,  thtt^ 
concussion  was  received  upon  the  right  side  of  the  right  knee»  antl  aj 

•  J,  K,  Rodgere,  New  York  Joarn.  Med.,  July,  1^39.  vol.  1.    Flrel  Mir.  p.  2M. 

Gib&on*>i  8urg»,  vol.  i.  p.  385»     Sixth  «d» 
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Fig.  260* 


irk  of  contusion  at  tbis  point  confirmed  his  statement.  Dr.  Ellwotxi, 
of  EachestcT;  assisted  by  myself,  reduced  the  dislocation  within  one 
bour  after  its  occurrence.     We  employed  pulleya,  but  tbe  redaction 

Kwfta  accomplisbed  easily  in  about  two  minutes,  and  without  the  appli- 
ion  of  much  force;  the  bone  resuming  its  place  with  an  audible 
ip»     His  recovery  was  rapid  and  complete.^ 

Paihohgiml  Anatom.y. — The  capsule  is  lacerated  more  or  leas  ex- 
tensively, but  especially  in  its  posterior  half;  the  round  ligament  is 
ruptured ;  some  of  the  small  external 
rotator  muscles  are  generally  stretched 
or  torn  completely  asunder,  the  gluta3us 
Tnaximus,medms»  and  minimus  are  pushed 
upwards  and  folded  upon  each  other,  the 
head  of  the  femur  resting  upon  or  within 
the  fibres  of  the  deeper  muscles;  the  tri- 
ceps adductor  is  put  upon  the  stretch. 

Surgeons  have  not  been  agreed  as  to 
the  cause  of  the  great  difficulty  which 
has  usually  been  experienced  in  the  re- 
duction of  tbis  and  of  all  other  forms  of 
coxo'iemoral  dislocations.  While  some 
have  ascribed  it  alone  to  the  resistance  of 
the  muscles,  others  have  with  equal  con- 
fidence ascribed  the  opposition  to  an  en- 
tanglement of  the  head  and  neck  of  the 
bone  in  the  rent  capsule ;  and  still  others 
believe  that  the  impediment  ought  to  be 
looked  for  sometimes  in  tbe  muscles  and 
sometimes  in  the  capsule,  or  in  both  at 
the  same  moment. 

Sir  Astley  Cooper  thought  that  the  cap- 
sular ligament  was  generally  too  much  torn  to  offer  any  impediment 
to  reduction,  and  he  refers  to  some  dissections  in  confirmation  of  this 
opinion.  Nathan  Smith  alBrmed  that  the  chief  obstacle  to  reduction 
by  extension  was  to  be  found  in  the  resistance  offered  by  the  gluteii 
muscles,  which,  although  at  first  relaxed,  would  soon  become  tense 
under  the  stimulus  of  the  extension,  and  w^hich,  in  order  that  the  bone 
might  resume  its  position,  must  actually  be  stretched  considerably 
beyond  their  normal  length.  W.  W.  Eeid  declares  that  the  sole 
resistance  is  at  first  in  the  abductors  and  rotators,  but  that  finally  the 
psoas  magnus,  iliacus  internus,  and  triceps  adductor  become  tense 
where  the  pulleys  are  employed. 

Dr.  Fenner,  of  New  Orleans,  gives  the  particulars  of  a  dissection  of 
the  hip  of  a  man  admitted  into  tbe  Charity  Hospital,  who  died  from 
injuries  received  by  the  bursting  of  a  steamboat  boiler.  His  condi- 
tion being  considered  hopeless,  no  attempt  was  made  to  reduce  the 
dislocation.  The  limb  was  shortened  one  inch  and  a  half,  and  the  toes 
turned  inwards*    Extensive  ecchymosis  existed.    On  raising  the  glu- 


Dlalocfttloft  upon  th«  dar«aai  UU. 


Trans.  New  York  State  Mod.  5oo.,  1855,  p.  76.    Mf  report  od  DiBlooatioua. 
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teus  maximus  and  inedius,  the  naked  head  of  the  femur  was  fooiid 
lying  on  the  doreani  ilii  with  the  ligamentum  teres  hanging  U)  it,  bai 
partially  torn  ofl*  Portions  of  the  obturator  extemaa,  py  rifarmis,  a&d 
gomelli  were  ruptured  and  lacerated.  The  capsule  was  torn  throagb 
one-half  of  its  extent. 

Dr.  Fenner  now  proceeded  to  cut  away  the  muscles,  and  whcB 
the  external  muscles  about  the  joint  had  been  removed  the  thigh  ooold" 
not  be  brought  down;  the  i Uncus  internus  antl  psoas  magnus  wei 
then  severed,  which  pertnitted  it  to  descend  a  little,  but  the  head  coal 
not  be  replaced  ;  the  triceps  adductor  was  then  divided  without 
The  ilio-feraoral  ligament  was  found  tensely  stretched.     All  the 
cles  between  the  pelvis  and  the  thigh  were  then  severed,  and  ; 
was  impossible  to  reduce  the  dislocation ;  the  head  of  the  femur 
not  be  forced  back  through  the  rent  in  the  capsule  from  which  it  had 
escaped ;  and  it  was  not  until  the  opening  was  enlarged  from  ooe-haK 
to  three-quarters  of  an  inch,  that  the  reduction  was  accomplished. 

Dr.  Fenner  infers  that  the  capsule  possesses  sufficient  elasticity 
allow  the  small  head  of  the  femur  to  pass  out  through  a  lacei 
opening,  which  might  at  once  contract,  so  as  to  offer  cunsiderabi 
Bistancc  to  its  return,  and  that  occasionally  this  is  the  true  expla 
of  the  difficulty  in  reduction.^  Dr.  Gunn,  of  Ann  Arbor,  Michigan, 
after  repeated  experiments  made  upon  the  dead  body,  concludes  thai' 
the  muscles  offer  no  impediment  whatever  to  the  reduction,  and  thai 
the  '*untorn  portion  of  the  capsuhir  ligament^  by  binding*! 
head  of  the  dislocated  bo^ne,  prevents  its  ready  return  over 
of  the  acetabulum  to  its  place  in  the  socket."*  Dr,  Moore,  of  Rochester, 
who  has  often  repeated  tbe  same  experiments  upon  the  cadaver,  Je* 
clares,  also,  that  in  attempting  to  reduce  the  femur  by  extension  alooe 
he  has  constantly  observed  that  the  uatorn  portion  of  the  capsale 
offered  the  main  resistance^  and  that  reduction  could  not  be  aocoin' 
plished  until  this  was  more  completely  broken  up;^  while  Markt^e.  of 
New  York,  attributes  the  resistance  to  both  the  muscles  and  the  cap- 
sule, but  chiefly  to  the  action  of  the  former,  especially  the  rotators.* 

The  conclusion  to  which  we  ought  to  arrive  seems  to  be  thalia 
some  cases,  the  capsule  being  completely,  or  almost  completely  tore 
away,  the  muscles  offer  the  only  resistance;  and  that  according  to  tht 
exact  position  of  the  limb  or  ctegree  of  displacement,  on©  or  anoiiier 
set  of  muscular  fibres  will  oppose  the  reduction;  and  in  other  cases, 
the  muscles  being  paralyzed  by  the  shock,  or  by  anaesthetics,  thd  par- 
tially torn  capsule,  into  which  the  head  of  the  bone  is  received  as  io 
a  buttonholci  prevents  its  free  return  into  the  socket. 

St/mpto/ns.S'\T  Astley  Cooper  affirmed  that  the  limb  was  some- 
times found  shortened  in  this  dislocation  to  the  extent  of  three  inchc,'*. 
Liston,  B.  Cooper,  Gibson,  and  others  repeat  the  affirmation.  Chcliua 
places  the  extreme  of  shortening  at  two  and  a  half  inches^  Miller  at 

I  New  York  Joam.  Med.,  Sept.  1848,  p.  268 ;  from  N<iw  Orleans  Med.  and  SQr|. 
Jonrn.,  July,  1848, 
"  Ibid.,  Nov,  186S,  p,  423,  et  «eq.  •  Ibid.,  Jntr,  1856,  p.  6». 

«  Ibid.,  Jaa.  1855. 
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two  incbes,  while  Malgaigne  declares  that  he  has  never  seen  the  limb 
shortened  more  than  half  an  inch,  and  that  in  some  causes  it  is  not 
shortened  at  all,  and  the  very  opposite  opinions  entertained  by  other 
surgeons,  be  attributes  to  errors  in  the  measurement.  I  am  certain, 
however,  that  Malgaigne  has  fallen  into  some  error,  and  that,  while 
the  average  shortening  is  about  one 

inch  or  one  inch  and  a  half,  it  does  ^»S'  ^61- 

occasionally  reach  three  inches* 

The  thigh  is  rotated  inwards,  ad- 
ducted  and  slightly  flexed  upon  the 
{)elvis.  The  great  toe  of  the  dis- 
ocated  limb,  when  the  patient 
stands  erect  (and  in  this  position 
the  examination  ought,  if  posvsible, 
to  be  made),  rests  npon  the  instep 
of  the  foot  of  the  sound  limb,  and 
the  knee  touches  the  opposite  thigh 
near  the  upper  margin  of  the  pa- 
tella. It  must  not  be  supposed, 
however,  that  the  position  of  the 
]imb  is  in  all  cases  precisely  such 
as  we  have  described.  Indeed  the 
degree  of  rotation,  adduction,  flex- 
ion, &c.,  will  vary  according  as  the 
head  of  the  femur  is  more  or  less 
displaced,  the  capsule  more  or  less 
torn,  or  as  it  may  be  torn  in  its 
upper  or  lower  margins,  as  the 
muscles  may  be  actually  rent  asun- 
der, or  only  put  upon  the  stretch, 
and  perhaps  also  according  to 
the  amount  of  injury  and  conse- 
quent relaxation  which  they  may 
have  sustained  from  the  shock. 
The  thigh  can  be  easily  flexed  ; 
adduction  is  more  difficulty  but  ab- 
duction is  almost  impossible, except 
to  a  very  limited  extent :  the  body 
of  the  patient  Is  a  little  bent  for- 
wards, he  roundness  of  the  hip  is  lost  in  consequence  of  the  relaxa- 
tion of  the  gluteii  muscles;  the  trochanter  major  ia  depressed,  and 
approaches  the  anterior  superior  spinous  process  of  the  ilium,  and 
if  the  patient  ia  not  fat,  and  swelling  has  not  already  taken  place,  the 
head  of  the  femur  may  be  felt  in  its  new  position  rotating  under  the 
hand  when  the  limb  is  turned  inwards  or  outwards,  but  especially 
may  it  be  felt  when,  by  flexing  or  extending  the  limb,  the  head  is 
made  to  move  downwards  and  upwards,  upon  the  dorsum  i!ii. 

As  we  have  already  said,  this  examination  ought  to  be  made,  if 
possible,  in  the  erect  posture ;  after  which,  it  will  be  well  to  place  the 
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patient  alternately  upon  his  back,  upon  his  sound  side^  and  upoD 
belly,  until  the  diagnosis  is  rendered  complete. 

The  differeDtial  diagnosis  between  dislocation  upon  the  doPiutn 
and  a  fracture  of  the  neck  of  the  femur  may  be  briefly  stilted  as  folio 

In  fracture,  we  may  expect  to  find  crepitus;  the  limb  is  in  most 
mobile;  the  toes  are  generally  turned  out :  the  limb  is  shortened 
rately  or  not  at  all ;  the  patient  is  sometimes  able  to  walk  for  a  abort 
distance;  fractures  of  the  neck  of  the  femur  generally  occur  ia  ad- 
vanced life. 

In  dislocation,  crepitus  is  not  often  present,  and  only  wbea  a  fno 
ture  coexists;  the  limb  is  immobile,  or  nearly  so;  the  toes  aretarsed 
in;  the  limb  is  shortened  more;  the  patient  is  unable  to  bear  tlw 
weight  of  bis  body  upon  his  foot  for  one  moment.  Skey,  however,  nji 
he  has  seen  a  patient  with  a  recent  dislocation,  who  walked  one-q 
ter  of  a  mile,  to  the  hospital.  I  do  not  think  any  other  similar  case 
upon  record.     Dislocations  of  the  femur  generally  occur  in  midtlle 

I  have  been  frequently  told  by  persons  who  have  cn^'  ' 
with  children  suffering  under  hip-disease,  that  they  bad  i 
the  hip  was  out,  and  they  expected  me  to  reduce  it.  In  two  i>f  thrm 
instances  they  have  blamed  their  surgeons  very  much,  becaoae  ih 
had  not  detected  the  accident  at  the  time  of  its  occurrence,  Norria* 
Philadelphia,  mentions  an  extraordinary  example  of  this  kind. 
having  been  presented  at  the  Pennsylvania  Uospital,  and  which  uOj 
to  serve  as  a  sufficient  warning  to  prevent  similar  mistakes  in  ruiaw. 
A  lad,  twelve  years  old,  was  brought  to  the  hospital  from  a  neighbor- 
ing State,  who  a  short  time  previous  had  been  suddenly  attacked  with 
lameness  in  his  right  limb,  and  which,  by  his  friends,  was  attriboted 
to  some  injury  received  in  play.  Two  physicians,  who  had  been  called 
to  see  the  boy,  pronounced  him  to  be  laboring  under  dislocation  of 
the  hip^  and  had  made  two  strong  efforts  with  the  pulleys,  to  redaoeit; 
but  after  causing  great  suftering  they  gave  up  ail  hopes  of  ever  re- 
placing the  bone,  and  sent  him  to  Philadelphia.  The  symptoms  were 
plainly  those  of  hip-joint  disease  in  its  early  stage.  The  attitude  w» 
that  assumed  by  those  laboring  under  this  aftection;  the  leg  aeeoMd 
lengthened,  but  a  careful  measurement  showed  that  it  was  of  the  ^me 
length  with  the  other ;  the  buttock  was  flattened  and  the  motions  of 
the  joint  tolerably  free  but  painful.* 

If  the  supposed  dislocation  occurs  in  a  child,  or  in  a  person  undi 
ten  years  of  age,  we  ought  to  take  especial  pains  to  ascertain  that  it  i 
not  a  separation  of  the  epiphysis,  of  which  accident  we  have  mi 
tioned  some  examples  when  speaking  of  fractures  of  the  neck  of 
femur. 

Prognosis, — Boyer  says  the  limb  remains  always  weaker  than  the 
other,  the  round  ligament  never  uniting  completely;  and  that  intlam- 
niation  of  the  cartilages  and  synovial  glands  may  ensue,  endi 
ca,ries  of  the  joint     Such  results  have,  indeed,  been  oocasionall 
with,  nor  are  examples  wanting  in  which  more  rapid  inflammatioj 
resulting  in  the  formation  of  acute  abscesses,  has  followed,  bat 
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are  only  rare  accidents.  In  the  large  majority  of  cases  the  patients 
recover  speedily,  and  in  the  course  of  a  few  weeks,  or  months  at  mosti 
the  limb  seems  to  be  as  sound  and  as  useful  as  before. 

Examples  of  non-reduction,  however,  from  an  error  of  diagnosis,  or 
what  is  more  pertinent  to  our  present  purpose,  from  a  failure  to 
accomplish  the  reduction  where  the  attempt  has  been  made,  are 
numerous.  Fortonatelyt  Mr.  Chelius^  the  author  of  a  most  excellent 
"  iSystem  of  Sutfjery,^^  to  which  we  have  already  had  frequent  occasion 
to  refer,  has  sufficient  reputation,  the  world  over,  to  enable  him  to 
bear  a  portion  of  these  failures,  without  injury  to  himself  or  to  the 
profession  which  be  so  eminently  adorns.  We  shall  therefore  make 
no  apology  for  reporting  the  following  unsuccessful  attempt  to  reduce 
a  dislocation  of  the  hip  in  which  Mr.  Chelius  himself  was  toe  operator. 

On  the  11th  of  June,  1851,  John  Mauren,  a  German,  aet  19,  called 
at  my  office  and  related  as  follows:  "When  ten  years  old,  I  fell  from 
a  tree,  a  height  of  six  feet,  and  dislocated  my  letl  hip.  I  was  then 
living  twelve  miles  from  Heidelberg,  and  I  was  immediately  taken 
there,  but  I  did  not  see  Mr*  Chelius  until  the  next  morning,  lie  took 
me  to  tlie  University,  and,  before  the  medical  class,  attempted  to  reduce 
it,  but  he  could  not.  During  several  weeks  following,  he  tried  six 
times,  using  pulleys,  &c.,  but  he  could  never  succeed." 

On  examination  I  found  the  limb  shortened  two  inches,  the  head  of 
the  femur  lying  upon  the  dorsum  ilii;  the  knee  was  turned  in,  but 
the  toes  were  inclined  a  little  outwards.  He  was  able  to  walk  rapidly^ 
of  course  with  a  manifest  halt,  yet  without  pain  and  discomfort. 

Treatment, — Kegarding  dislocations  of  the  femur  upon  the  dorsum 
illi  as  the  type  of  all  the  coxo*femoral  dislocations,  the  remarks  which 
we  shall  make  under  this  section  may  be  considered  applicable,  with 
only  certain  qualifications,  to  all  the  others. 

We  shall  arrrange  the  various  methods  of  reduction  which  have 
been  employed  by  surgeons  under  two  principal  heads,  namely,  mani- 
pulation and  extension.  It  is  not  possible,  however,  to  classify  rigidly 
the  different  procedures,  so  as  to  bring  them  under  these  two  simple 
divisions  without  some  violence;  since  neither  manipulation  nor  ex- 
tension  has  usually  been  employed  alone,  but  almost  always  some 
degree  of  extension  has  been  recommended  in  connection  with  the 
manipulation ;  if  not  in  the  first  instance,  at  least  in  the  event  of  the 
failure  of  manipulation  alone ;  while  on  the  other  hand,  extension  is 
seldom  if  ever  practised  without  manipulation.  We  intend  then  to 
imply  by  these  designations  respectively,  that  either  manipulation  or 
extension  has  constituted  the  prevailing  feature  in  the  treatment. 

Eeduction  by  manipulation  dates  from  the  earliest  records  of  our 
science.  Says  Hippocrates:  '*In  some  the  thigh  is  reduced  with  no 
preparation,  with  slight  extension  direct-ed  by  the  hands,  and  with 
slight  movement;  and  in  some  the  reduction  is  effected  by  bending 
the  limb  at  the  joint,  and  making  rotation.^*' 

Richard  Wiseman,  who  wrote  in  1676,  speaks  as  follows:  "If  the 
thigh-bone  be  luxated  inwards^  and  the  patient  young  and  of  a  tender 


Works  of  mppocrates,  Sjrd.  ed.,  vol.  ii.  p.  643. 


642 


DISLOCATIONS   OP    THE    THIGH. 


constitution,  it  may  be  reduced  by  tlie  band  of  tbe  cbirurgeon*  tiz 
must  lay  one  hand  on  tbe  tbigb,  and  tbe  other  on  tbe  patient's  le^ 
having  somewhat  extended  it  toward  the  sound  leg,  he  musX  saddeolj 
force  the  knee  up  toward  tbe  belly,  and  press  back  tbe  head  of  tbe 
feraur  into  its  acetabulum,  and  it  will  snap  in.  For  there  is  no 
of  so  great  extension  io  this  kind  of  luxation;  for  tbe  most 
able  muscles  being  upon  the  stretch,  the  bowing  of  the  knee  as 
said  reduceth  it;  yet  in  rough  bodies  it  may  require  stronger 
BionJ'^ 

Richard  Boulton  repeated,  in  1713.  almost  the  same  iastmctioai^ 
afErming  that  this  plan  was  applicable  especially  to  di^locationa  iHp 
wards,  in  the  case  of  "young  and  tender  children/*" 

In  1742  Daniel  Turner  declared  that  he  had  reduced  three  diBloa* 
tions  of  the  hip,  one  of  which  was  a  backward  dislocation,  by 
method  combining  extension  with  manipulation,  but  alone  "by 
strength  of  the  arm  or  without  any  other  instrument,"     Esrtei 
and  counter-extension  being  made  by  assistants,  and  *'a3  soon  as 
surgeon  perceives  the  bone  moving  out,"  says  Turner,  *'let  him  tal 
his  opportunity,  giving  orders  to  the  extenders  below  suddenly  t*^ 
up  the  patient's   thigh  toward   his   belly,  pressing  with  his 
either  to  the  right  or  left,  as  the  situation  of  the  same  requires^  tod 
therewith  force  back  its  head  toward  the  acetabulum,  whereuaW  ii 
will,  flipping  over  the  tip  of  the  cartilage^  snap  sometimes  with  a 
noise. '^^ 

Thomas  Anderson,  surgeon  of  Leith,  in  Scotland,  was  called, 
Sept.  1772,  to  see  a  man  who  had  dislocated  his  left  femur  iato 
foramen  thyroideum.  When  he  arrived  foar  other  surgeons  n 
present,  and  prepared  to  use  the  pulleys,  which  they  did  iu  his  pre- 
ence  several  times,  but  to  no  purpose*  After  examining  the  hmb 
carefully,  "I  was  convinced,"  says  Mr.  Anderson,  "that  attemptin 
the  reduction  in  the  common  method,  with  tbe  thigh  extended  vj 
improper,  as  the  muscles  were  all  put  on  the  stretch,  the  aetioo 
which  is,  perhaps,  sufficient  to  overbalance  any  extension  we  can  ap 
ply.  Bat  by  bringing  the  thigh  to  near  a  right  angle  with  the  trunks 
by  which  the  muscles  would  be  greatly  relaxed,  I  imagined  that  tbe 
reduction  might  more  readily  take  place,  and  with  much  less  exteo* 
sion. 

"  When  I  made  this  examination,  he  was  lying  on  a  table  on  hii 
back.  I  raised  the  thigh  to  about  a  right  angle  with  the  trunk,  an^l^ 
with  my  right  hand  at  the  ham,  laid  hold  of  the  thigh,  and  made  what 
extension  I  could.  From  this  trial  I  found  I  could  dislodge  the  bead 
of  the  bone.  At  the  same  time  that  I  did  this,  with  my  left  hand 
the  head  and  inside  of  the  thigh,  I  pressed  it  toward  the  acetabulumij 
while  my  right  gave  the  femur  a  little  circular  turn,  so  as  to  bri;  J 
the  rotula  inwards  to  its  natural  situation ;  and  on  the  second  attempt, 

•  Eight  Clilrurgfcttl  Treatises,     By  Richard  Wiseman,  Seijeant-Chirnrgeoo  U  Kia| 
ChArlws  If.  Loii'Jon,  1 '>7<j.     Book  vii,  chap.  viii. 

•  A  S/fitem  of  Rjiliontil  and  Practical  Surgery.    By  Richard  BotUoh.    Londoii,  1711 
p.  346, 

•  Tho  Art  of  Surgery,  by  DaDiel  Turner,  London,  17-12,  toI.  ii,  p.  33d. 
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it  went  in  with  a  snap  observable  to  the  gentlemen  standing  around, 
but  more  so  to  the  poor  man,  who  instantly  cried  out  he  was  well  and 
free  from  pain.  His  knees  could  then  be  brought  together ;  the  legs 
were  of  the  same  length,  and  the  foot  in  its  natural  situation.  The 
knees  were  kept  together  for  some  time,  with  a  roller,  to  confine  the 
motion  of  the  thigh ;  and  in  three  weeks  he  was  at  his  work,  without 
the  least  stifiness  in  the  joint." 

Subsequently  Mr.  Anderson  reduced  by  a  similar  method  a  dislo- 
cation upon  the  dorsum  ilii  in  a  child  eight  years  old,  and  which  had 
been  out  nineteen  days.^ 

Says  Pouteau,  in  a  memoir  on  dislocations  of  the  thigh  upwards 
and  outwards :  "  We  observe  then,  first,  that  the  thigh  ought  to  be 
flexed  to  a  right  angle  with  the  body  during  the  extension  and  coun- 
ter-extension ;  second,  that  we  ought  to  rotate  the  thigh  from  within 
outwards,  when  the  extension  appears  to  be  sufficient;  third,  that  this 
position  puts  into  relaxation,  as  much  as  possible,  the  triceps  and 
gluteal  muscles  which  oppose  the  chief  resistance  to  the  extension, 
thus  saving  the  patient  from  excessive  pain ;  fourth,  that  the  flexion 
of  the  thigh  places  the  head  of  the  bone  in  the  best  position  for  a  re- 
turn to  the  cotyloid  cavity  during  extension ;  fifth,  that  feeble  exten- 
sion suffices  for  the  reduction,  because  all  of  the  muscles  of  the  thigh 
are  relaxed."* 

On  the  7th  of  Jan.  1811,  Dr.  Philip  Syng  Physick,  of  Philadelphia, 
reduced  an  outward  dislocation  of  the  hip,  after  extension  had  failed, 
by  flexing  the  thigh  to  a  right  angle  with  the  body,  and  then  giving 
to  the  limb  "  an  outward  circular  sweep."^ 

So  early  as  1815,  and  perhaps  much  earlier,  Nathan  Smith,  Prof,  of 
Surgery  in  the  New  Haven  Medical  College,  taught  that  the  only  cor- 
rect mode  of  reducing  a  dislocation  upon  the  ilium  was  to  flex  the 
leg  upon  the  thigh,  the  thigh  upon  the  pelvis,  and  then  to  carry  the 
limb  diagonally  to  the  opposite  side,  from  whence  it  was  to  be  brought 
outwards  and  downwards;*  and  in  1824,  Dr.  Smith,  being  under  oath, 
affirmed  as  follows:  ''I  do  not  think  that  the  mechanical  powers,  such 
as  the  wheel  and  axle,  or  the  pulleys,  are  necessary  to  reduce  a  dislo- 
cated hip,  or  any  other  dislocation."  He  further  adds  that  he  once  reduced 
a  dislocation  upon  the  dorsum  ilii  after  he  had  pulled  in  every  direc- 
tion but  the  right,  "  by  carrying  the  knee  towards  the  patient's  face."* 
Subsequently  the  son  of  Dr.  Smith,  Nathan  B.  Smith,  the  present  dis- 
tinguished teacher  of  surgery  in  the  medical  college  at  Baltimore, 
gave  a  more  full  account  of  his  father's  method,  illustrating  his  views 
of  the  pathology  of  these  dislocations,  and  the  mechanism  of  their 
reduction  by  several  drawings.  It  must  be  noticed,  however,  that 
Dr.  Nathan  Smith  left  no  written  explanation  of  his  views  and  prac- 

*  Anderson.    Medical  Commentaries,  Edinbargb,  1776,  vol.  ii.  pp.  261-4. 

*  Vidal  (de  Cassis)  ;  from  (Eavres  posthames  de  Poatean,  Paris,  1783. 

»  Phjrsick,  Dorsey's  Surg.,  1813,  vi.  p.  242.  Mem.  of  Nathan  Smitli,  1831,  p.  172. 
Phelps'  paper,  in  Trans.  Nevr  York  State  Med.  Soo.,  1856,  p.  169. 

«  Trans.  N.  H.  St.  Med.  Soo.,  1854,  p.  56. 

'  Report  of  the  Trial  of  an  Action  for  Malpractice.  Lowell  v.  Faxon  and  Hawks, 
Mauhias,  Maine,  1824 ;  also  Buff.  Med.  Journ.,  vol.  ziil.  p.  515. 
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tice.  except  that  which  is  to  be  found  in  the  af&davit  already  qi 
and  that  the  account  published  by  his  son  is  from  memory,  ai 

given  as  follows:  *'The  patient  being  prepared  for  the  openil ^ 

whatever  means  may  be  deemed  necessary,  may  be  plaoea  in  an  atu 
tude  convenient  for  the  operation,  with  the  body  securely  fixed,  by 
placing  him  in  the  horizontal  posture,  on  a  narrow  table  covered  wiA 
blankets,  and  on  the  sound  side.  To  the  table  his  body  shoald  be 
firmly  fixed,  and  this  can  be  conveniently  done  by  folding  a  sheet 
several  times,  lengthways — then  applying  the  middle  of  the  broad 
band  thus  made  to  the  inner  and  upper  part  of  the  sound  thigh- 
carrying  its  extremities  under  the  table,  crossing  them  beneath  iu  and 
then  carrying  them  obliquely  up  and  crossing  them  firmly  over  ibe 
trunk,  above  the  injured  hip.  The  ends  may  then  be  secured  beneadi 
the  table.  To  support  the  trunk  the  more  firmly,  a  pillow  may 
placed  on  each  side  of  it  upon  the  table,  and  be  included  in  the  h 
age.  Should  the  operator  design  to  employ  any  degree  of  extensii 
a  counter-extending  band  may  be  placed  in  the  perineum,  and 
up  to  the  extremity  of  the  table,  be  fixed  to  some  more  firm  body, 
held  by  the  hands  of  assistants. 

"  The  operator  now  standing  on  the  side  to  which  the  patient's  back 
presents,  grasps  the  knee  of  the  dislocated  member  with  his  ri  ' 
hand  (if  the  left  femur  be  dislocated — vice  versd,  if  the  right),  and 
ankle  with  the  leflt.  The  first  effort  which  he  makes  is  to  flex  ite 
upon  the  thigh,  in  order  to  make  the  leg  a  lever  with  which  he  may 
oj^erate  on  the  thigh-bone.  The  next  movement  is  a  gentle  rotaboo 
of  the  thigh  outwards,  by  iocHning  the  foot  toward  the  ground,  and 
rotating  the  knee  outwards.  Next  the  thigh  is  to  be  sUghlly  abd acted 
by  pressing  the  knee  directly  outwards.  Lastly,  the  surgeon  freely 
flexes  the  thigh  upon  the  pelvis  by  thrusting  the  knee  upw{ 
toward  the  face  of  the  patient,  and  at  the  same  moment  ifie  abduction 
to  bt  increased, 

"Professor  N.  Smith  regarded  the  free  flexion  of  the  thigh  u 
the  pelvis  as  a  very  important  part  of  the  compound  movement 
believed  that  it  threw  the  head  of  the  bone  downwards,  behind  tl 
acetabulum,  where  the  margin  of  the  cup  is  less  prominent,  and  o 
which,  therefore,  the  abductor  muscles  would  drag  it  with  less 
culty  into  its  place. 

"  The  operator  may  slightly  vary  these  movements,  as  he  increases 
them,  so  as  to  give  some  degree  of  rocking  motion  to  the  head  of  lh« 
OS  femoris,  which  will  thereby  be  disengaged  with  the  more  fadr 
from  its  confined  situation  among  the  muscles."* 

Dr.  Luke  Howe,  of  Boston,  who  was  a  pupil  of  Nathan  Smith' 
gives  the  following  account  of  the  method  practised  by  him  sH' 
fully,  about  the  year  1S20,  and  which  method,  he  says,  was  recoi 
mended  by  his  preceptor :     ^'  The  patient  was  permitted  to  lie  on 
back  on  the  bed  where  I  found  him,  the  knee  of  the  luxated  li 

^  >  Modloal  hsy\  Surgiral  Meuioira,  by  Nathan  Smith,  late  Frof.  of  Bn,T%mTj,  *«.,  I» 
'»U  CoUege.  Bdited  bj  Nathan  R.  Smith,  Prof,  of  Surgerj  in  DniT.  of  liarjrUa>L 
-lUmore^  1831,  pp.  1113-182. 
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tamed  in  and  over  the  other.  I  raised  the  knee  in  the  direction  it 
inclined  to  take,  which  was  toward  the  breast  of  the  opposite  side, 
till  the  descent  of  the  head  of  the  bone  gave  an  inclination  of  the 
knee  outwards^  when  I  made  use  of  the  leg,  being  at  right  angle  with 
the  thigh,  as  a  lever  to  rotate  the  latter  and  turn  the  head  of  it  in- 
wards.   It  then  readily  returned  to  its  socket,  with  an  audible  snap. 

Yig.  262. 


Nakban  Smith't  method  of  rednctloa  by  manipulation.    (Prom  Smith's  "  Memoirs.") 

During  this  operation,  the  two  assistants  who  had  been  placed  to 
make  the  lateral  extension  and  counter-extension,  if  ultimately  re- 
quired, were  directed  to  draw  moderately  at  their  towels.  How  much 
of  the  success  of  the  operation  is  to  be  imputed  to  their  extension,  and 
the  rotation  of  the  thigh  by  the  leg,  I  am  unable  to  determine ;  but  as 
Dr.  Smith  succeeded  without  the  aid  of  either,  and  as  the  head  of  the 
femur  seemed  to  descend  by  an  easy  and  natural  process,  I  am  inclined 
to  believe  that  all  that  is  necessary,  in  such  cases,  is  to  elevate  the 
knee,  when  the  ilium,  the  muscles  attached  to  it,  and  perhaps  the 
ligament,  become  the  natural  fulcrum,  over  which  the  thigh,  as  a 
lever,  acts  to  bring  the  head  down  and  inwards  into  the  socket."^ 

Kluge,  in  1825,  combined  moderate  extension  with  manipulation, 
by  flexing  both  the  leg  and  thigh,  while  at  the  same  moment  the 
thigh  was  abducted  and  the  knee  rotated  inwards.'  Wathman,  in 
1826,  directed  that  in  this  dislocation  the  limb  should  be  seized  by 
the  knee  and  ankle  and  slowly  lifted  forwards  until  it  came  to  a  right 

'  Howe,  Boston  Med.  and  Sarg.  Jonrn.,  vol.  xxii.  p.  249,  Maj,  1840. 
'  Chellos's  Snrg.,  by  South,  Amer.  «d.,  vol.  ii.  p.  241. 
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angle  with  the  long  axis  of  the  body;  when,  if  the  outward  "«Jt 
twisting  of  the  thigh"  occurs,  "which  cannot  be  prevented  by  to 
holding,"  the  movement  of  the  head  of  the  bane  is  declared,  and  h 
will  only  remain  for  the  surgeon  to  let  down  the  thigb  grudnalljr 
npon  the  bed  so  that  the  two  limbs  will  come  side  bj  side,  aod  tlie 
reduction  will  be  accomplished.' 

Rust  recommended  also,  in  1826,  a  similar  plan,  combining  mod^ 
rate  extension  by  the  hands,  with  flexion  and  abduction  of  the  thigfc* 

Colombat,  whose  opinions  date  from  1830,  suggested  that  the  i>fc* 
tient  should  lay  himself  forwards  upon  a  bed  or  table,  no  higher  tiun 
his  hips,  with  the  sound  leg  and  foot  resting  upon  the  door,  and  thil 
then  the  surgeon  seizing  the  foot  with  one  hand,  so  as  to  flex  ibe  h^ 
should,  with  the  other  hand,  exercise  a  moderate  degree  of  exteasioQ, 
and  at  the  same  time  move  the  limb  to  the  right  or  to  the  left,  backwardi 
and  forwards,  in  order  to  disengage  the  head  of  the  femur ;  and,  fin^Ilr, 
that  he  should  communicate  to  the  thigh  a  sudden  moTemenl  of  cir- 
cular rotiition,  either  from  within  outwardsp  or  from  w^ithout  inwards 
as  the  surgeon  may  choose/ 

Colli o  states  that,  in  1833,  he  had  reduced  four  dislocations  of  the 
hip  by  a  method  very  similar  to  this  recommended  by  CJolombat/ 

Dn  William  Ingalls,  of  Chelsea,  Mass.,  reduced  a  compound  dislo- 
cation of  the  femur,  in  which  the  head  of  the  bone  rested  upon  the 
pubes,  after  an  unsuccessful  attempt  had  been  made  to  reduce  il  h/ 
extension.  "An  assistant,  taking  the  ankle  of  the  dislocated  limb  m 
his  right  hand,  and  placing  his  left  in  the  ham,  bent  the  leg  at  rigfct 
angles  upon  the  thigh,  and  the  thigh  upon  the  pelvisi.  then  lifting  with 
a  power  little  more  than  sufficient  to  elevate  the  whole  limb,  he  car- 
ried it  to  its  greatest  state  of  abduction,  at  the  same  time  rotating  the 
femur  inwards,  while  Dr,  Ingalls  passed  his  thumb  through  the  wouad, 
and  pressing  upon  the  head  of  the  femur,  directed  it  toward  theic^ 
tabulum.  At  this  moment  he  directed  the  limb  to  be  forced  toward 
ite  fellow,  by  which  the  reduction  was  effected  with  the  greateal  f» 
sible  ease  and  elegance."* 

Similar  methods  of  reduction,  with  only  such  slight  TarialioQi  ai 
scarcely  deserve  a  special  notice,  have  been  suggested  and  practised 
from  time  to  time  by  Palletta,  in  1818  ;•  Desprez,  in  183^;*  Vial,il 
1841;^  Fischer,  Mahr,  and  Clarke,  in  1849.» 

Id  1851,  Dr.  W.  W.  Reid,  of  Rochester,  N.  Y.,  published  an  accoool 
of  the  method  practised  by  himself  successfully  in  three  easea  of  dis- 
location upon  the  dorsum  ilii,  the  first  of  which  dated  from  the  y»r 
1844.  His  method,  as  applied  to  a  dislocation  upon  the  dorsum  ilii. 
consists  in  **  flexing  the  leg  upon  the  thigh,  carrying  the  thigh  oTer 

>  aieUus'i  Stirg.»bj8oalh,  Am«r.  «d.,  toI.  U.  p.  240. 

«  Ibid,,  p.  241,  note  by  Sootli.  »  aialgaigoe,  op.  oil,,  toL  IL  p.  K^- 

•  MmlgaigHv,  op,  oil.,  p.  823, 

US**"^**^*'  S''*»^*>J  Cooper's  ed.  of  Sir  AiUej'i  Englbh  ed.,  1842,  and  Am*r.  t'l, 

•  ma  ^"^  *  ^^^^' '  "^  ^^  ^"^^*  '  Mtlgiigne. 

•  DiibUn  lied,  PriM,  D«j.  3,  ig^i.     ^^^  York  Joani.  Med..  Mitch,  ]S». 
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the  sound  one,  upwards  over  the  pelvis  as  high  as  the  umbilicus,  and 
then  abductingv  and  rotating  it."^ 

Dr.  Markoe,  of  New  York,  adopts  the  same  procedure,  except  that 
when  the  limb  has  been  sufficiently  flexed  and  abducted,  he  directs 
that  the  limb  shall  be  gradually  brought  down,  and  he  affirms  that  it 
is  during  this  last  manoeuvre  that  he  has  usually  found  the  bone  re- 
sume its  place  in  the  socket.' 

Reduction  by  extension  dates  from  a  period  equally  early  with  re- 
duction by  manipulation.  Hippocrates  recommended,  when  other  and 
rentier  means  had  failed,  to  make  extension  and  counter-extension ; 
vie  extending  bands  being  made  fast  above  the  knee  and  above  the 
ankle,  so  as  to  distribute  the  points  of  pressure ;  and  the  counter-ex- 
tending bands  being  secured  around  the  chest  under  the  armpits,  and 
also,  if  thought  necessary,  in  the  perineum  of  the  sound  side. 

Fig.  263. 


HippoerfttM't  mode  of  redaeing  dlslocationi  of  the  hip  bj  extension. 

Among  the  methods  recommended  and  practised  by  Hippocrates, 
was  sitting  across  the  upper  round  of  a  ladder  with  a  weight  attached 
to  the  thigh  of  the  dislocated  limb ;  or  suspending  the  patient  from  a 
sort  of  gallows  with  the  head  downwards,  and  if  the  weight  of  the 
patient's  own  body  proved  insufficient,  the  surgeon  might  ada  his  also; 
a  method  which  Hippocrates  characterizes  as  "  a  good,  proper,  and 
natural  mode  of  reduction,  and  one  which  has  something  of  display  in 
it,  if  any  one  takes  delight  in  such  ostentatious  modes  of  procedure."^ 

With  various  modifications  as  to  the  position  of  the  limb,  and  as  to 
the  points  upon  which  the  extending  and  counter-extending  forces  are 
to  be  applied,  and  with  differently  constructed  appliances,  surgeons 
have  continued  to  employ  extension  down  to  this  day. 

The  great  majority  have  regarded  flexion  of  the  thigh  as  essential 
to  success ;  some  holding  the  limb  only  slightly  flexed,  and  others  in- 
sisting that  a  flexion  should  be  increased  to  a  right  angle  with  the 
body. 

The  French  surgeons,  including  Boyer  and  Vidal  (de  Cassis),  prefer 

<  Reid,  Buf.  Med.  Joarn.,  vol.  vii.,  Aug.  1851,  pp.  129-143. 

<  Markoe,  New  York  Jouru.  Med.,  Jan.  1855. 

*  Works  of  Hippocrates,  Syd.  ed.,  London,  vol.  ii.  p.  641. 
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generally  to  apply  the  extending  bands  to  the  feet,  in  order  tbit  ibe 
muscles  of  the  thigh  may  not  be  Btimnlated  to  contraction  by  ibe  prw- 
sure  of  the  bandagea     Mr.  Skey  adopts  the  same  method* 

Sir  Astley  Cooper,  Samuel  Cooper,  B-  Cooper,  Fergusson.  Mi^lff, 
Pirrle,  Erichsen,  and  the  English  surgeons  generally,  make  fast  ik 
laori  above  the  knee.  J,  L.  Petit  and  Duverney,  among  the  French, 
and  Dorsey,  Gibson,  with  moat  of  the  American  surgeons,  reoonuniad 
the  same,  but  Gerdy  seeks  to  multiply  the  points  of  applicadoOt  tod 
for  this  purpose  secures  the  extending  band  to  the  whole  leogth  d 
the  leg,  and  to  a  small  portion  of  the  thigh  above  the  knee. 

The  counter -extending  bands  are  now  almost  nniversally  mjkide  to 
operate  against  the  perineum  of  the  dislocated  limb,  but  Roux,  foUo** 
ing  the  practice  of  Hippocrates,  places  it  in  the  perineum  of  tbedOQlul 
limb.    Gibson  recommends  the  same  practice. 

Lizara  recommendstbat  sometimes  the  reduction  should  beatteixjptsd 
by  simply  placing  the  heel  in  the  perineum  and  making  the  exten- 
sion with  the  hands,  very  much  as  Sir  Astley  Cooper  advises  us  to 
proceed  in  dislocations  of  the  humerus,  Morgan  and  Cock,  of  Guv'j 
Hospital,  have  reduced  six  cases  of  dialocation  of  the  hip-joinl  bj 
placing  the  foot  between  the  thighs,  so  that  it  pressed  against  the 
upper  part  of  the  dislocated  bone,  and  thrust  it  away  from  the  pelvis; 
extension  and  rotation  of  the  limb  being  made  at  the  same  time  by 
assistants,^  Three  of  these  were  examples  of  dislocation  upon  the 
dorsum  ilii,  two  upon  the  pubea,  and  one  into  the  foramen  thyroideum; 
and  most  of  them  had  occurred  in  weak  or  elderly  persons;. 

Ambrose  Pard  was  among  the  first  to  recommend  the  use  of  pulleys 
for  the  reduction  of  dislocations.  Most  surgeons  since  liis  day  have 
employed  them  for  the  purpose  of  making  extension  more  energeiio 
and  steady,  and  that  it  might  be  longer  continued.  Sir  A^lej 
Coopers  plan  of  procedure  is  as  follows: — 

The  patient  having  been  bled  freely  and  the  muscles  still  farther 

Fig.  264, 


Bednetloa  of  a  dl<Io«»ttob  on  the  donnm  ItU,  by  pnUef*. 

relaxed  by  nauseating  doses  of  antimony  and  by  the  hot  bath,  he  is  to 
be  placed  on  his  back  upon  a  table  of  convenient  height  between  two 

»  CcHjk  ADd  Morgan,  Cbelims,  op.  cit.,  vol.  ii.  p.  242,  notd  by  South. 
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staple ;  a  strong  padded  leathern  girth  or  perineal  band,  constructed 
80  as  to  receive  the  thigh  and  to  press  at  the  same  moment  against  the 
perineum  and  the  outer  surface  of  the  pelvis,  is  then  applied  and  made 
last  to  one  of  the  staples  situated  behind  the  patient  in  the  direction  of 
the  axis  of  the  limb.  A  wetted  linen  roller  is  next  to  be  tightly 
applied  just  above  the  knee,  and  upon  this  a  leathern  strap  is  to  be 
"buckled,  having  two  short  straps  with  rings  at  right  angles  with  the 
circular  part;  or  instead  of  this,  a  round  towel  made  in  the  knot 
called  the  clove-hitch.  The  knee  is  to  be  slightly  bent,  but  not  quite 
to  a  right  angle,  and  brought  across  the  oj^osite  thigh  a  little  above 
the  knee.  The  pulleys  being  now  attached,  the  extension  is  to  be 
commenced. 

A  very  simple  and  efficient  mode  of  making  the  extension,  if  one 
has  not  the  pulleys,  is  to  employ  for  this  purpose  a  small  rope,  the 
ends  being  tied  together  and  the  rope  being  then  doubled  upon  itself 
once  or  twice,  so  as  to  make  four  or  eight  parallel  cords.  The  oppo- 
site ends  of  this  bundle  of  ropes  being  maae  fast  to  the  limb  and  the 

Fig.  265. 


Beduetion  of  a  dislocation  on  the  donnm  ilii,  by  the  Spanish  windlass.    (Gilbert.) 

staple,  the  extension  is  made  by  thrusting  a  stick  through  its  centre 
and  twisting  it. 

I  have  several  times  had  occasion  to  resort  to  this  plan;  and  indeed 
it  has  been  for  some  time  known  and  practised  among  surgeons  in  this 
country,^  having  been  first,  according  to  Prof.  Gilbert,  introduced  by 
Fahnestock,  of  Pittsburg,  Pa. 

Jarvis's  adjuster,  to  which  I  have  already  made  allusion  when  speak- 
ing of  dislocations  of  the  humerus,  has  been  often  used  with  success  in 
dislocations  of  the  hip  as  well  as  in  dislocations  of  the  shoulder.'  Its 
power  is  equal  to  that  of  the  pulleys,  while  the  direction  of  the  force 

*  Gilbert,  of  Philadelphia.  Note  to  Pirrie's  Sarg. ;  also  Amer.  Jonm.  Med.  Soi.,  toI. 
zzzT.,  April,  1846. 

*  Crandall,  Boat.  Med.  and  Surg.  Joom.,  vol.  zzziz.  p.  77 ;  Atlee,  Trans.  Amer.  Med. 
Absoc.,  Yol.  ilL  1850,  p.  357. 

42 


BloxHum'*  "dliloeatloD  t»anil<iiiot,*'  upplisd  for  redaotion  of  «  dlalocfttloa  oft  ihm  p«^«^ 

a  "windlass"  for  making  extension,  with  a  ** forceps"  bj  whicTi 
extending  power  can  be  instantly  disengaged.'  Mr,  Bloxhmm's  ' 
location  tourniquet*'  is  also  very  simplei  and  Mr.  Erichsen  affirms  thsl ' 


1  Fej-gussoUf  4lti  Amer*  ed.,  p.  200. 


>  Ibid.,  p.  19S. 
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"by  it  "any  amount  of  extending  force  that  may  be  required  can  be 
readily  set  up  and  maintained."*  Sedillot,  a  French  surgeon,  has 
suggested  that  when  pulleys  are  used,  we  should  measure  the  exact 
power  employed  in  the  reduction,  by  an  ingeniously  contrived  appa- 
ratus called  the  dynamometer.*  Such  an  instrument  might  occasionally 
be  useful  in  preventing  the  application  of  excessive  force,  especially 
when  the  patient  is  under  the  influence  of  an  ansesthetic. 

Finally,  without  attempting  to  determine  the  precise  relative  value 
of  these  different  procedures,  all  of  which  claim  for  themselves  the 
testimony  of  experience,  we  are  prepared  to  admit  that  no  one  of  them 
is  without  merit,  and  that  each  may  in  certain  cases  possess  advantages 
over  the  others.  Precisely  what  the  cases  are  to  which  each  individual 
method  may  be  especially  applicable,  we  believe  it  would  be  impossi- 
ble to  declare  unless  the  cases  were  actually  before  us;  and  even  then 
it  would  probably  be  found  difficult  to  say  which  was  the  best  until  a 
fair  trial  of  one  or  more,  and  a  final  success,  had  determined  the  ques- 
tion. The  time  has  not  yet  arrived  in  which  we  may  institute  a  rigid 
comparison  between  the  relative  merits  of  the  two  leading  plans  of 
reduction,  manipulation,  and  extension,  for  while  it  is  true  that  reduc- 
tion by  manipulation  has  been  practised  from  the  earliest  day,  it  is 
equally  true  that  extension  has  been  generally  preferred  and  practised 
by  surgeons  in  all  ages,  and  especially  since  Sir  Astley  Cooper  gave 
his  admirable  instructions  upon  the  method  of  applying  extension  and 
counter-extension.  Indeed  it  was  not  until  Dr.  Reid,  of  Rochester, 
again  called  the  attention  of  the  profession  to  this  subject,  illustrating 
his  views  by  the  results  of  several  successful  experiments  and  by  in- 
genious arguments,  that  reduction  by  manipulation  could  be  said  to 
have  been  fairly  introduced  as  an  established  method  of  practice ;  a 
large  majority  of  all  the  cases  upon  record  of  reduction  by  manipula- 
tion having  been  reported  since  the  year  1851,  the  period  of  Dr. 
Reid's  first  communication  to  the  Buffalo  Medical  Journal. 

The  following  summary  of  a  paper  prepared  by  myself,  with  the 
view  of  determining,  if  possible,  the  relative  value  of  the  two  methods, 
and  exhibiting  an  analysis  of  sixty-four  cases  in  which  manipulation 
was  employed,  will  enable  the  reader  to  form  some  estimate  of  the 
difficulty  in  which  this  subject  is  involved ;  and  if  it  does  not  actually 
decide  a  moot-point,  it  will  at  least  demonstrate  that  the  method  by 
manipulation  is  not  without  its  hazards.^ 

"Of  forty-one  cases  in  which  the  fact  is  stated,  twenty-eight  were 
reduced  on  the  first  attempt,  seven  on  the  second,  four  on  the  third, 
and  two  on  the  seventh.  In  seven  examples  the  head  of.  the  femur 
has  been  thrown  from  one -position  to  another  upon  the  pelvis,  travel- 
ling from  the  dorsum  of  the  ilium  to  the  ischiatic  notch,  and  from 
thence  to  the  foramen  ovale ;  or  directly  from  the  dorsum  to  the  fora- 
men, and  back  again;  or  in  other  directions,  according  to  the  character 

1  Erichsen,  Amer.  ed.,  1858,  p.  242. 

'  Amer.  Joam.  Med.  Soi.,  vol.  zv.  p.  530. 

*  Rednotion  of  Dislocation  of  the  Femur  by  Manipalation.  By  the  Aathor.  Buffalo 
Medical  Journal,  Nov.  1857  ;  Feb.,  March,  June,  1859.  With  tables  constructed  by 
my  Yery  intelligent  papil|  Lucieii  DamainTille. 
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of  the  original  dislocation;  in  some  instances  these  changes  hm% 
made  aa  oflen  as  seven  times  in  succession.  In  the  majonty  of  cases 
no  evil  consequences  seem  to  have  followed  npon  these  chatkgo  rf 
position.  One  of  my  own  cases  i^dll  especiallj  senre  to  ahow  vitk 
what  impnnitj  gtometimes  these  changes  may  be  made. 

'*  John  Caswell,  set.  28,  was  admitt^  to  the  Baffido  Hospital  of  the 
Sisters  of  Charity  on  the  13th  of  January,  1858,  with  a  duducadoo  of 
the  left  femur  upon  the  dorsum  ilii,  which  had  oocarrdd  aix  days  b^ 
fore.  His  own  account  of  the  accident  was  that  be  was  staodto^  il 
the  bottom  of  a  well,  bent  forwards  until  his  body  was  at  a  righl  aagit 
with  his  thighs,  when  a  bucket  holding  five  hundred  pounds  f^  eaith 
fell  upon  his  back  and  hips.  Ko  attempt  had  been  made  to  rodiee 
the  dislocation.  Five  times  in  succession  manipulatioo  made  by  ray* 
self  failed,  leaving  the  head  of  the  bone  each  tirae  upon  the  dorsum 
ilii ;  the  sixth  attempt,  made  with  the  addition  of  moderate  exlenadoii 
by  the  hands,  threw  the  head  into  the  foramen  thyroideum.  By  reTtrft* 
ing  the  movements,  it  was  easily  replaced  upon  the  dorsum  Llii.  The 
seventh  trial  was  made  in  the  same  manner,  except  that  when  I  sup- 
posed the  head  of  the  bone  to  be  opposite  the  lower  margin  of  Im 
socket  1  did  not  permit  the  limb  to  turn  either  outwards  or  inirard^ 
but  while  lifting  at  the  knee  with  my  hands^  with  sufficient  power  to 
raise  his  hips  from  the  ttible,  I  brought  the  limb  down  gradually  ti>i 
line  parallel  with  the  opposite,  and  thus  finally  the  reductioo  wm 
accomplished.  No  pain  or  inflammation  followed,  and  in  two  waeks 
he  left  the  hospital;  but  whether  he  was  able  to  waJk  or  not  at 
time,  I  am  unable  to  say."* 

Since  this  paper  was  written  the  following  cases  have  come 
knowledge.   December  9th,  1865,  Dr.  James  R.  Wood  iiueinptt3ii, 
Belle vue  Hospital,  the  reduction  of  a  dislocation  of  the  femur  upoo 
the  dorsum  ilii  of  five  months*  standing,  in  a  man  sixty  years  of 
age^  in  the  presence  of  Dr.  Sayre,  myself,  and  the  class  of  medical 
students.     The  patient  was  under  the  inflaence  of  ether.     Manip< 
tion  alone  was  employed.     Probably  half  an  hour  had  been  ooosum 
in  the  various  efff>rts,  when,  at  a  moment  when  the  thigh  was  bei: 
forcibly  abducted,  the  neck  was  broken  within  the  capsule*  and 
close  to  the  head.     I  was  able  to  feel  the  head  of  the  bone  distinctl; 
after  the  fracture,  and  to  move  it  freely  separated  from  the  neck. 

Dr.  Daniel  Prince,  of  Illinois,  who  was  present  at  the  time,  informed 
me  that  he  bad  himself  fractured  the  neck  of  the  femur  in  attempt 
the  reduction  of  an  ancient  dislocation  of  the  hip  by  manipulatioo. 

**  In  Markoe*s  paper  published  in  the  New  York  Journal  for  January, 
1855,  several  similar  cases  are  reported,  in  which  the  results  havo^ 
been  equally  fortunate;  but  the  case  mentioned  as  having  been  undt 
the  care  of  Dr.  Post,  of  the  New  York  Hospital,  had  a  more  scrioi 
termination.     This  patient,  John  Kelly,  ©t.  21,  had  a  dislocation  ini 
the  ischiatic  notch,  and  on  the  same  day  the  reduction  was 
by  manipulation.     On  the  first  trial  the  head  of  the  bone  wu. 
into  the  foramen  ovale;  and,  after  having  been  moved  backwards 
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forwards  between  these  two  points  several  times,  it  was  finally  carried 
directly  from  the  foramen  ovale  into  the  socket  by  manual  extension 
applied  in  the  ordinary  way,  but  without  pulleys.  'In  this  case,'  says 
Markoe,  'the  cure  was  very  slow,  and  he  left  the  hospital  with  some 
degree  of  pain  and  swelling  about  the  joint.  I  learned  that  an  abscess 
formed  in  or  about  the  joint,  which  was  opened,  and  when  I  saw  him, 
a  year  after,  there  was  every  appearance  of  seated  morbus  coxarius." 

"In  Case  14,  of  Markoe's  paper,  the  thigh  was  broken  at  the  neck 
after  manipulation  had  been  employed,  but  while  extension  was  being 
made  by  the  hands,  united  with  'a  lifting  outwards.'  Whether  the 
fracture  was  due  to  the  extension,  or  to  the  manipulation,  seems  not 
to  be  clearly  determined.  The  dislocation  had  existed  seven  weeks 
when  this  attempt  at  reduction  was  made. 

"So  far  as  I  am  able  to  say,  these  are  all  the  examples  in  which  a 
serious  injury  has  been,  with  any  propriety,  charged  to  the  manipula- 
tion. 

"Assisted  by  my  pupil,  Mr.  Hodge,  I  have  also  succeeded  in  collect- 
ing sixty-two  cases  of  attempts  at  reduction  by  extension ;  a  great 
majoritv  of  which,  we  find,  were  reduced  in  the  first  trials;  but  five 
cases  of  recent  dislocation  were  not  reduced  until  after  several  attempts 
had  been  made. 

"In  five  cases  the  femur  was  broken.  The  first  occurred  in  St. 
Thomas's  Hospital,  London.  Ben.  Whittenburg,  set.  40,  was  admitted 
Nov.  4,  1827,  with  a  dislocation  into  the  ischiatic  notch,  of  twenty-two 
weeks'  duration.  After  bleeding,  &c.,  had  been  practised,  an  attempt 
was  made  to  reduce  the  bone  by  pulleys,  in  which  the  reporter  pro- 
fesses to  believe  they  were  successful,  but  on  the  following  day  it  was 
plainly  enough  not  in  place.  Mr.  Travers  again  resorted  to  extension, 
and  while  extension  was  kept  up  and  the  assistants  were  rotating  the 
limb  outwards,  the  neck  of  the  femur  gave  way.^  Malgaigne  mentions 
a  case  in  which,  while  he  was  himself  directing  the  operation,  the  thigh 
was  broken  through  its  lower  third.  He  was  attempting  to  reduce  the 
bone  by  extension,  but  it  was  not  until  he  gave  the  signal  for  rotation 
outwards  that  the  bone  gave  way.*  Gibson  says  that  Dr.  Physick,  at 
the  Pennsylvania  Hospital,  while  engaged  in  reducing  a  dislocated 
thigh  by  the  pulleys,  broke  the  femur  in  consequence  of  exerting  too 
much  force  upon  it  in  a  lateral  direction  by  an  additional  pulley ;  and 
that  a  similar  accident  is  supposed  to  have  happened  to  Drs.  Harris 
and  Randolph  in  the  same  hospital,  in  the  year  1838,  while  using  the 
pulleys  upon  a  boy  twelve  years  of  age;  for  during  extension  and 
counter-extension,  at  the  moment  of  rotating  the  limb,  and  of  drawing 
it  forcibly  outwards  by  a  towel,  a  sudden  crack  was  heard.* 

"The  fifth  case  is  related  by  Sir  Astley  Cooper,  as  having  occurred 
at  the  Brighton  Hospital,  under  the  care  of  Mr.  Gwynne;  the  dislo- 
cation was  upon  the  dorsum  ilii,  and  was  supposed  to  have  existed 
about  one  month.    The  neck  of  the  femur  was  broken  in  the  first  at- 

«  London  Med.-Chir.  Rev.,  Nov.  1828,  p.  239. 
'  Malgaigne,  op.  cit.,  vol.  ii.  pp.  146  and  830. 
*  Uib»on's  Surgery,  sixth  ed.,  vol.  i.  p.  389. 
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tempt  at  reduction,  and  while  the  surgeon  was  making  extensioQ,  wiAj 

gentle  rotation.* 

"Sir  Astlej  says:  'There  are  plenty  of  cases  upon  record,  of  fati 
abscesses  from  violent  attempts  at  the  reduction  of  dislocated  hips,T 
We  presume  that  this  remark  has  reference  to  attempts  at  reducliuQ 
by  extension,  since,  in  his  day,  this  was  almost  the  only  mode  in  QSil 
among  surgeons.  He  adds,  moreover,  that  Mr.  Skey  has  mentioned,! 
in  the  Lancet,^  a  fatal  case  of  phlebitis  following  protracted  extensioo] 
of  the  hip, 

''Malgaigne  has  collected  no  less  than  eight  similar  examples,  witl 
several  more  in  which  serious  consequences  and  even  death  followc 
promptly  upon  violent  attempts  at  reduction  by  mechanical  means,' 

''  The  head  of  the  bone  has  been  repeatedly  thrown  from  the  dorsun 
ilii  into  the  ischiatic  notch,  and  B.  Cooper  mentions  a  case  in  whicN 
the  bone  was  carried  from  the  foramen  ovale  into  the  ischiatic  notch 
from  which  latter  position  it  could  not  afterwards  be  changed/ 

''  As  to  the  relative  chances  of  failure  by  the  two  methods,  the  testi-' 
mony  of  the  recorded  cases  is  equally  unsatisfactory.     Of  the  failures 
by  extension,  the  experience  of  almost  every  surgeon,  the  journals  and 
the  treatises  furnish  a  sufficient  number  of  examples;  while  araon^ 
the  sixty-four  cases  of  attempts  at  reduction  by  manipulation  ooUeciea 
by  me,  and  excepting  the  cases  in  which  the  bone  was  broken,  otily 
two  were  positive  failures.    It  is  somewhat  remarkable,  however,  thafcS 
these  two  cases  occurred  in  the  experience  of  the  New  York  City  Hos^ 
pitil ;  and  that  they  are  taken  from  a  total  of  fifteen,  this  being  the 
whole  number  which  had  been  treated  by  this  method  at  the  date  of 
these  observations,  in  the  New  York  Hospital.     One  had  existed  one 
month,  and  after  repeated  trials  by  manipulation  and  frequent  changes 
of  position,  it  was  finally  reduced  by  pulleys.     The  other,  a  dislocation 
into  the  ischiatic  notch,  had  existed  only  a  few  hours.     At  least  seven 
or  eight  trials  were  made  to  accomplish  the  reduction  by  manipulatiot^  — 
but  without  success.     The  first  attempt  by  extension  failed  also,  bulfl 
in  the  second  attempt  the  femur  wtis  kept  at  a  right  angle  with  the 
body,  and  the  bone  was  soon  brought  into  its  socket*  ^ 

*■  We  have  in  these  two  examples,  not  only  a  record  of  failure  b]|^M 
manipulation,  but  an  equal  record  of  success  by  extension ;  while,  o^^ 
the  other  hand,  we  find  in  an  analysis  of  the  sixty-four  cases,  sixteen 
triumphs  of  manipulation  over  extension* 

'*  We  must  not  omit  to  mention,  in  order  that  the  reader  may  f( 
a  just  estimate  of  the  value  of  these  statistics,  that  the  great  majorityi 
especially  of  the  cases  treated  by  manipulation,  have  occurred 
private  practice,  and  it  is  unnecessary  to  say  that  such  statistics  do 
not  furnish  the  most  reliable  basis  for  conclusions.    As  a  general  rule^^ 
unsuccessful  cases  are  not  publishetl  by  private  practitioners,  but 
cessful  cases  are  pretty  certain  to  be  made  known;  while,  on  the  c 
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*  Sir  Antley  Cooper  on  Dklo<j.,  &o.,  Amer.  ed,,  p.  88. 

«  t>p.  cit.,  vol.  L  p,  767.  1840^1.     Cooper  on  Digloc,,  p,  69. 
^  Malgalgtid,  op.  ciL,  voL.  li.  p.  164  etse^i. 

*  Sir  Aiitli^y  Cooptsr  oil  Di»loo.     Bj  Bransbj  Cooper,  Amer.  ed.,  p. 
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band,  a  series  of  cases  furnished  by  any  single  hospital  will  generally 
be  found  to  have  given  both  unsuccessful  and  successful  ciises.  The 
writer  has  heard  lately  of  a  complete  failure  to  reduce  by  manipulation 
iu  a  recent  luxation  of  the  hip,  after  repeated  efforts  on  several  succes- 
sive days,  and  where  skilful  surgeons  were  in  attendance;  but  it  is 
believed  that  no  account  of  the  result  has  been  published. 

'*We  have  already  called  attention  to  the  fact  that,  in  the  New  York 
City  Hospital,  two  of  the  fifteen  ca*es  reported  were  failures;  a  cir- 
cumstance of  remarkable  significance,  especially  when  we  consider  the 
skill  of  the  several  gentlemen  who  were  the  operators  in  these  cases; 
and  it  plainly  renders  a  new  series  of  statistics  necessary,  drawn  solely 
from  the  experience  of  one  or  more  similar  large  establishments,  before 
we  shall  be  prepared  to  decide  positively  upon  the  relative  value  of 
the  two  procedures. 

"Nevertheless,  we  shall  not  hesitate  to  express  our  present  convic- 
tions upon  this  subject,  reserving  to  ourselves  the  right  of  a  change  of 
opinion  whenever  the  proofs  shall  warrant  it, 

'*  Manipulation,  owing  to  the  greater  power  which  may  be  brought 
to  bear  upon  the  neck  and  head  of  the  bone  through  the  action  of  the 
shaft  of  the  femur  as  a  lever,  is  most  liable  to  throw  the  head  of  the 
bone  into  new  positions,  and  consequently  most  liable  to  rupture  the 
various  soft  tissues  about  the  joint,  to  produce  inflammation,  suppura- 
tion, and  caries.  For  the  same  reason  it  is  most  liable,  also,  to  fracture 
the  neck  of  the  femur.  It  is  not  certain  in  our  mind  but  that,  when 
the  principles  which  control  the  reduction  are  more  completely  under- 
stood, these  evils  may  be  lessened ;  yet  we  can  scarcely  persuade  our- 
selves that  by  any  future  observations,  the  state  of  the  question  will 
ever  be  greatly  changed.  We  cannot  hut  think,  also,  that  some  con- 
clusions ought  to  be  drawn  from  the  circumstance  that,  since  the  time 
of  nippocrates  to  the  present  day,  manipulation  has  been  occasionally 
recommended  and  successful  examples  reported;  the  reduction  being 
accomplished  in  most  instances  by  processes  identical,  or  nearly  so, 
with  those  now  adopted ;  yet  generally  the  writers  appear  to  have 
>>een  ignorant  of  what  had  been  done  before,  and,  indeed,  they  have 
generally  avowed  their  belief  that  the  method  suggested  by  themselves 
was  altogether  new  and  original.  Possibly,  this  slowness  to  establish^ 
and  total  inability  to  sustain  and  perpetuate  a  reputation,  was  not  the 
fault  of  the  method,  and  had  no  relation  to  its  failures.  Until  within 
a  few  years,  the  number  of  surgical  books,  and  especially  of  medical 
journals,  was  comparatively  very  small,  so  that  valuable  truths  often 
died  with  their  discoverers,  or  were  known  and  remembered  only  by 
a  few;  but  it  is  possible,  also,  that  it  has  a  deeper  significance,  and  that 
it  implies  some  defect  in  the  procedure,  or  serious  danger,  in  conse- 
quence of  which  it  has  from  time  to  time  lapsed  into  desuetude  and 
finally  into  complete  oblivion.'^ 

The  rules  which  the  author  would  give  for  the  employment  of 
manipulation  are  very  simple. 

The  patient  being  laid  on  his  back  upon  a  mattress,  the  surgeon, 
assuming  that  it  is  a  dislocation  upon  the  dorsum  ilii,  should  seize  the 
foot  with  one  hand  and  the  other  he  should  place  under  the  knee; 
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tbcn,  flexing  the  leg  apon  the  thigh,  the  knee  is  to  be  cw^fiiUT  Kftei 

toward  the  face  of  the  patient  until  it  meets  ynth  some  reetsUJkee;  it 
must  then  be  moved  outwards  and  slightly  rotated  io  the  aarae  direc- 
tion until  resistance  is  again  encountered,  when  it  mast  be  gradtmllr 
brought  downwards  again  to  the  bed.  We  do  not  know  tkas  ike 
whole  process  could  be  expressed  in  simpler  or  more  intelligible  leni% 
than  to  say,  that  the  limb  should  follow  constantlj  ita  own  ixidioar 
tion. 

All  writers  have  united  in  the  necessity  of  flexion;  and,  indeed, 
with  very  few  exceptions,  the  advocates  of  extension  have  tnststel 
upon  carrying  the  dislocated  limb  more  or  less  across  the  sound  one: 
they  have  also  been  nearly  unanimous  in  their  statements  ibml  tbe 
thigh  should  then  be  abducted  and  finally  brought  down,  KiittiM 
Smith  has  added  the  injunction  to  rotate  the  shaft  of  t!^ 
wards,  and  to  press  gently  upon  the  inside  of  the  kneew  t  •  ngi 

is  being  flexed  upon  the  body,  so  as  to  compel  the  head  of  the  boie 
to  hog  the  outer  margin  of  the  acetabulum  and  to  prevent  i*    *•  iT^r.., 
into  the  ischiatic  notch  ;  a  suggestion  which  has  been  erroti^ 
terpreted  by  some  writers  to  mean  that  he  would  carry  U| 
abducted,  a  thing  which  is  simply  impossible  until  the  re^ 
accomplished.     In  adopting  this  practice,  however,  we  must  r 
the  danger  which  we  incur  when  the  limb  is  completely  lit..,    :,  .    , 
the  head  of  the  femur  is  below  the  edge  of  the  acetabulum,  of  throwing 
it  over  into  the  foramen  ovale.     Dr.  Nathan  Smith  has  aUo  noticed 
the  advantage  which  sometimes  may  be  gained  by  giving  to  the  limb 
at  this  moment  a  slight  rocking  motion. 

These  movements  of  the  limb,  with  perhaps  other  slight  modiflca- 
tions,  such  as  lifting  the  knee  moderately  when  the  bone  refuses  to 
mount  over  the  margin  of  the  acetabulum,  pressing  with  the  hand 
upon  the  head  of  the  lx>ne,  &c..  are  all  which  have  been  usually  prac- 
tised in  successful  manipulation. 

We  repeat,  however,  that  as  a  general  rule,  the  knee  must  be  air* 
ried  only  in  those  directions  which  oSer  no  resistance,  and  these  will 
be  found  almost  always  to  be  the  same;  the  knee  of  the  dislocated 
femur  hanging  over  the  sound  one  will  be  made  easily  to  ascend  to 
about  a  right  angle  with  the  body,  we  can  then  carry  it  outwards  a 
short  distance,  probably  not  more  tlian  four  or  five  degrees ;  at  this 
moment,  frequently  the  thigh  will  begin  to  rotate  out w: 
and  with  considerable  force,  or  as  Wathman  says,  "a  se 
the  thigh  occurs,  which  cannot  be  prevented  by  fast  holding,"'    Wbea 
this  action  takes  place  the  reduction  is  immediately  accomplished; 
and  it  is  in  fact  at  this  moment,  before  the  limb  begins  to  de^seod, 
that  the  bone  most  frequently  resumes  its  socket     If  it  ♦! 
as  soon  as  the  limb  begins  to  fall  the  reduction  occurs;  g. 
a  loud  snap.     It  is  pretty  certain  that  this  manipulation  U  to  fail  i( 
the  knee  has  descended  more  than  a  few  inches  without  the  reduction 
having  taken  place;  and  it  will  be  better  to  repeat  the  niaiiceuTti>al 
once,  rather  than  to  bring  the  limb  completely  down. 

Generally  anuBsthetics  ought  not  to  he  employed,  since  the  opera^ 
tion,  if  successful^  is  not  usually  painful,  and  we  need  that  the  patieitt 
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should  preserve  his  consciousness  in  order  to  admonish  us  when  we 
are  using  improper  violence.  It  is  probable,  also,  that  the  action  of 
oertain  muscles  sometimes  affords  material  assistance  in  the  reduction. 
If,  however,  the  patient  is  very  sensitive,  or  the  parts  about  the  joint 
are  very  tender,  or  manipulation  without  anaesthetics  has  failed,  then 
certainly  these  agents  may  be  properly  and  advantageously  employed. 

If  we  propose  to  attempt  reduction  by  extension,  it  is  no  longer 
necessary  to  resort  to  the  lancet,  antimony,  and  the  hot  bath,  as  pre- 
liminary measures,  since  the  muscles  can  be  at  once  overcome  by  the 
much  more  certain  and  more  powerful  agents,  chloroform,  ether,  4c. 

The  patient  is  therefore  to  be  placed  at  once  upon  a  bed  of  suitable 
height,  reclining  on  his  back,  but  partly  over  upon  the  sound  side. 
Observing  now  the  line  of  the  axis  of  the  dislocated  thigh,  one  strong 
staple  is  to  be  secured  into  the  wall  upon  one  side  of  the  room,  and 
another  upon  the  opposite  side,  both  of  which  shall  correspond  as 
nearly  as  possible  with  the  line  of  the  shaft  of  the  femur.  The  staple 
in  front  of  the  body  will  be  higher  than  the  bed,  and  the  staple  behind 
will  be,  in  the  same  proportion,  lower  than  the  bed.  The  limb  being 
stripped,  two  pieces  of  strong  factorv  cloth,  each  about  four  inches 
wide  and  two  feet  long,  should  be  laid  parallel  with  and  on  each  side 
of  the  limb ;  the  centre  of  each  strip  being  about  opposite  that  portion 
of  the  thigh  which  is  just  above  the  two  condyles.  Over  the  centre 
of  these  strips,  above  the  condyles  and  patella,  a  strong  roller,  three 
inches  wide  and  at  least  three  yards  long,  previously  wetted  in  water, 
is  to  be  turned  as  tightly  as  it  can  be  drawn  until  the  whole  roller  is 
exhausted ;  the  extremity  of  the  roller  being  made  fast  with  a  needle 
and  thread  rather  than  with  pins.  The  upper  ends  of  the  side  strips 
are  then  to  be  brought  down,  and  tied  to  the  lower  ends,  forming 
thus  two  lateral  loops,  upon  which  one  of  the  hooks  of  the  compound 
pulleys  is  to  be  made  fast,  while  the  other  hook  is  secured  to  the  front 
staple  in  the  wall.    Instead  of  these  rollers  we  may  employ,  if  we 

Fig.  268. 


Btdnetlon  of  dialoeation  npwudt  and  Vtekinurdi  upon  the  donnin  ilU,  by  the  pnlleyt  and  thigh  belt. 

choose,  a  leathern  thigh  belt.    For  the  purpose  of  counter-extension 
a  sheet  is  folded  diagonally,  and  its  centre  being  applied  to  the  peri- 
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neum  of  the  dislocated  limb,  tte  ends  are  tied  firmly  into  thel 
staple*  To  prevent  the  body  from  moving  laterally,  under  tbe  i 
of  the  pulleys,  one  assistant  should  be  seated  upon  the  bed,  wit 
back  against  the  side  and  back  of  the  patient,  aod  his  ngbt  arm 
thrown  over  the  body;  it  is  well  also  to  station  another  beside  ih« 
sound  limb,  so  as  to  retain  it  also  in  its  place  upon  the  bed.  Under- 
neath the  upper  part  of  the  dislocated  limb  a  strong  and  broad  hiod* 
age  should  be  placed,  of  sufficient  length  to  tie  over  the  neck  cf  ^ 
surgeon  when  be  is  standing  about  half  bent  over  the  body  of  tlie 
patient. 

Everything  being  arranged,  and  all  portions  of  the  apparalOBliaviiig 
been  sufficiently  tested  to  make  sure  that  nothing  will  give  way  danag 
the  operation,  the  anaesthetic  is  to  be  administered,  and  aa  the  piliefil 
falls  gradually  under  its  influence,  the  action  of  the  pulleys  should 
commence,  and  be  slowly  but  steadily  increased;  a  third  m 
managing  the  rope,  so  as  to  leave  the  surgeon  unembarrassed,  aud  ab 
to  direct  his  whole  attention  to  the  position  of  the  trochanter  majc 
and  of  the  head  of  the  femur.  In  order  to  this,  he  should  plaee  < 
hand  upon  each  of  these  prominences,  and  watch  carefully  their  < 
scent 

The  length  of  time  which  will  be  required  to  bring  down  the  lin 
must  difler  greatly  in  different  persons,  according  to  the  peculiar  ( ' 
cumstances  of  the  case,  and  the  condition,  age,  &c^  of  the  patient ;  * 
it  must  never  be  forgotten  that  a  slow  and  steady  action  is  mach  i 
effective  than  rapid  and  irregular  tractions,  and  it  is  in  this  espedi  _ 
rather  than  in  the  relative  amount  of  power,  that  the  pulleys  poaseai 
always  so  great  an  advantage  over  the  hands. 

When  the  surgeon  finds  that  the  head  of  the  bone  has  nearly 4 
quite  reached  the  socket,  if  it  does  not  take  its  plaoe  spontane 
he  may  place  his  neck  in  the  noose  which  passes  underneath  the  i    ^  ^ 
and  lift  upwards,  in  order  to  raise  the  trochanter  major,  and  th® 
enable  the  bead  to  rotate  toward  the  acetabulum.    It  is  in  this  partof 
the  manoeuvre,  and  especially  when  at  the  same  moment  one  of  line 
assistants,  after  bending  the  leg  upon  the  thigh  so  as  to  make  of  it  i 
lever,  has  rotated  the  thigh  outwards,  that  the  fracture  of  the  ne ' 
has  generally  taken  place ;  and  we  cannot  be  too  cautious,  therBr^ 
particularly  in  old  persons,  not  to  bear  very  strongly  upon  the  no 
nor  to  permit  the  assistant  to  rotate  outwards  with  great  force. 

If  the  bone  does  not  enter  the  socket^  we  may  increase  or  dimin 
the  flexion,  or  suddenly  release  the  tension,  or,  in  fine,  again  resort  1 
manipulation  alone. 

When  the  reduction  is  accomplished,  the  patient  should  be  la 
upon  his  back,  with  the  knees  resting  over  a  pillow,  and  tied 
lightly  with  a  towel  or  a  strip  of  cotton  cloth.    In  order  alao  the  i 
certainly  to  prevent  a  reluxation,  the  thigh  of  the  dislocated  limb 
should  be  gently  rotated  outwards,  by  which  the  head  will  be  pr 
forwards  against  the  anterior  portiou  of  the  capsule. 

Such  an  accident,  however,  as  a  recurrence  of  the  diBloQado>a,1 
the  case  of  the  femur,  is  exceedingly  rare;  and  1  should  have  de 
it  altogether  impoasible^  except  as  the  result  of  considerable 
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agaiE  applied,  had  not  at  least  two  examples  been  reported  to  us 
upon  very  excellent  authority.  Malgaigne  says  he  has  himself  seen 
an  example  of  reluxation  upon  the  dorsum  ilii,  occasioned  by  an  un- 
timely movement  ;•  and  Vertieuil  has  seen,  six  days  after  the  reduction 
of  a  dislocation  upon  the  ischiatic  notch,  the  dislocation  reproduced 
by  a  sudden  eftbrt  of  the  patient  to  sit  up.* 

Of  course,  in  these  remarks  wo  mean  to  except  those  cases  in  which 
the  upper  margin  of  the  acetabulum  is  broken  off,  and  the  head  of  the 
femur  has  consequently  lost  its  natural  support  in  this  direction. 

The  possibility  of  this  accident  is  also  confirmed  by  the  examples 
of  ''voluntary"  dislocations  which  I  shall  relate  in  the  last  section  of 
this  chapter. 


§  2.    DSLOGATTONS  ITpWAEDS  AND  BACKWARDS   INTO  THB  QrIAT  IsOHIATIO 

Notch. 

5yti.— "Upwarfls  and  backwards  into  the  jHchiatio  Dotcli ;"  Sir  A.  Cooper.  "Up- 
wanls  atid  backwards  into  the  gr^at  Baoro-sciatlc  noLoli  ;^*  Lizars.  **  Backward!  Into 
tho  sacro-acifttic  foramen  ;"  S.  Cooper.  "  Backwards  intotbo  ischiatio  notch;"  UstOD^ 
B.  Coop«r,  Miller,  Pirrie,  Erichsei),  Skej,  Gihaon.  "  Downwards  and  outwards  on  th© 
08  iscljinra  ;''  Bojer,  Doraejr,  "  Backwards  and  downwards  into  tbti  ischiatic  notch  ;" 
Chelius,  Ptitit^  Duvemejr*  *'  Upon  tho  iachiuin  ;*'  Bertrandi.  **  Saoro-sciatic  ;*'  Gerd/, 
*^  IstihiatJc;'^  Malgaignu, 

Boyer  considers  this  dislocation  as  only  secondary  upon  a  disloca- 
tion upon  the  dorsum  ilii ;  but  it  is  very  certain  that  it  often  occurs 
as  a   primary  accident.     Not   unfre- 
quently^  also,  what  was  primarily  a  Fig.  26&. 

dislocation  into  tlie  ischiatio  notch, 
becomes  subsequently  a  dislocation 
upon  the  dorsum  ilii. 

Causes,— A  fall  upon  the  foot  or 
knee,  when  the  limb  is  very  much  in 
advance  of  the  body ;  or  the  fall  of  a 
heavy  weight  upon  the  back  and  pelvis 
when  the  thigh  is  nearly  or  quite  at  a 
right  angle  with  the  body.  Indeed 
the  causes  are  very  similar  to  those 
which  produce  dislocations  ujK^n  the 
dorsum  ilii,  except  that  it  is  necessary  JBii^f\ 

to  suppose  the  limb  in  a  position  more 
nearly  at  a  right  angle  with  the  trunk, 
at  the  moineut  in  which  the  force  is 
ap>plied. 

Pathohglcal  Anatomy, — Mr.  Syme, 
who  dissected  the  body  of  a  man  re- 
cently dead,  whose  thigh  had  been 
dislocated    into    the    ischiatic   notch, 

found   the  glutiBus  raaximus   nearly        m*ioc»aoaiipTr»rd8  and  backward. into 
torn  asunder,  the  head  of  the  femur     tHefpenHMiiiatte notch.  {From a. cooper.) 


*  MalgalgQe,  op.  cUt,  torn.  li.  p.  830. 


«  Ibid.,  p.  S40. 


660 


DISLOCATIONS    OP    THE    THIGH* 


being  imbedded  in  its  substance;  the  glutietts  tninimug,  tbe  pjnforvi, 
and  the  gemellus  superior  lacerated;  the  capsular  ligainexit  e3Lleii:iiTdf 
torn  close  to  tbe  edge  of  the  acetabulum,  and  the  round  ligamefit  oon- 
pletely  separated  from  the  femur.  The  head  of  the  femur  wasljing 
in  the  great  ischiatic  notch,  upon  the  genielli  and  the 
nerve,  behind  the  acetabulum  and  a  little  above  it;  berai^ 
between  the  upper  margin  of  the  notch,  and  the  great 
ligamontaJ     Figure  269  is  a  representation  of  this  specuneD* 

Dn  Joseph  C*  Uutchinson,  of  Brooklyn,  N.  Y^  has  reported  as  is- 
amjde  of  this  dislocation  in  which  death  having  occurrai  f<mr  dijf 
alter  reduction,  he  was  able  to  ascertain  the  character  of  tbe  lemn 

By  the  courtesy  of  Dt 
^'8-  2^<^'  H^  I  was  permiued  toba 

present  at  this  aufa)psT, 
and  tbe  lesioos  ^nn 
found  to  be  mocli  tbt 
flame  as  in  thecaae  lebtad 
bj  Sjme ;  but  ibegfaiMl 
minimus  was  not  ton, 
aod  ibere  was  addol  t 
laoerattoo  ortbeobmrikir 
extemttsL  Dr,  Leats  bi 
reported  one  ot]iar&aB» 
V  A     \  tionmadeafberrediicCiQL' 

J^mpimns, — Tbt  foi- 
lioQ  of  the  limb  is  in  soom 
cases  nearly  tbematii 
in  certain  disiotttiofls 
upon  tbe  dormm.  U  k 
sfaoateiied  ttsnally  aboil 
balf  an  ineh«  the  tkigk 
being  flexed  upoo  Ik 
body,  addncted  and  t> 
tated  inwrnids;  h^  tbe 
flexioD  ia  imiaDy  l9i 
than  mdidoealaDOSCpai 
the  domov  wUIa  ea  ik 
other  hand,,  k  is  wm^ 
times  wknA  greaief* 
GeneraUr  it  issncilte 
whett  the  paiiettl  ts  «B^ 
ing  the  end  «r  the  0^ 
tseerthedidoeaiediiik 
tbe  ban  of  At 
of  tbe 


^  -   -     hmh.     Thnhodofthi 
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distinctly  felt  in  its  new  position,  especially  when  the  limb  is  moved 
upwards  or  downwards.  The  trochanter  major  is  approximated  to- 
ward the  anterior  superior  spinous  process  of  the  ilium. 

Sir  Astley  Cooper  remarl^  that  this  dislocation  is  the  most  difficult 
to  detect  and  to  reduce,  and  Mr.  Syme  mentions  a  case  in  which  the 
nature  of  the  accident  was  overlooked  by  himself,  and  the  thigh  was 
not  reduced  until  the  thirteenth  day;^  and  subsequently  Mr.  Syme  has 
called  attention  to  what  he  considers  as  one  of  the  most  important 
diagnostic  marks;  indeed,  he  says  it  is  never  absent,  nor  is  it  ever 
met  with  in  any  other  injury  of  the  hip-joint,  "whether  dislocation, 
fracture,  or  bruise;"  this  is  "an  arched  form  of  the  lumbar  part  of  the 
spine,  which  cannot  be  straightened  so  long  as  the  thigh  is  straight,  or 
on  a  line  with  the  patient's  trunk.  When  the  limb  is  raised  or  bent 
upwards  upon  the  pelvis,  the  back  rests  flat  upon  the  bed;  but  so  soon 
as  the  limb  is  allowed  to  descend,  the  back  becomes  arched  as  before."' 
This  position,  assumed  by  the  back  when  an  attempt  is  made  to 
straighten  and  depress  the  limb,  is  due  to  the  action  of  the  psoas 
magnus  and  iliacu^  internus.  But  in  addition  to  this  valuable  sign, 
the  inversion  of  the  toes,  immobility  of  the  limb,  and  the  absence  of 
crepitus,  are  generally  sufficient  in  themselves  to  distinguish  it  from  a 
fracture  of  the  neck.  Dr.  Squires,  of  Elmira,  N.  Y.,  in  a  note  addressed 
to  me  in  March,  1860,  suggests,  also,  that  in  ancient  cases  the  projec- 
tion of  the  head  of  the  femur  may  be  felt  by  passing  the  finger  into 
the  rectum  or  vagina.  In  this  way  Dr.  Say  re  and  myself  determined 
a  dislocation  into  the  ischiatic  notch  which  had  existed  six  months  in 
a  boy  twelve  years  old;  and  Dr.  Wood  with  myself  diagnosticated  the 
same  dislocation  in  a  woman  at  Bellevue  Hospital,  which  had  existed 
four  weeks,  in  the  same  manner. 

Prognosis, — I  have  seen  two  dislocations  of  this  character  which 
were  not  recognized  by  the  surgeons  at  the  time  of  the  receipt  of  the 
injury,  nor  for  some  weeks  afterwards.  One  was  in  a  lad  twelve  years 
old,  who  was  brought  to  me  from  an  adjacent  county  in  August,  1847. 
The  accident  had  happened  eight  weeks  before.  His  limb  was  short- 
ened one  inch;  it  was  also  forcibly  adducted  and  rotated  inwards. 
Dr.  Colegrove,  a  very  excellent  surgeon,  had  made  a  thorough  attempt 
to  reduce  the  dislocation  with  pulleys  a  few  days  before  he  was  brought 
to  me,  and  I  did  not  deem  it  aavisable  to  subject  him  again  to  the  trial. 
Notwithstanding  the  dislocation  his  limb  was  quite  useful.  The  second 
was  in  the  case  of  the  boy  seen  by  Dr.  Sayre  and  myself  to  which  I 
have  just  referred. 

Treatment. — In  employing  manipulation,  we  may  follow,  with  only 
a  slight  modification,  the  directions  already  given  in  dislocations  upon 
the  dorsum  ilii.  We  find  the  head  of  the  femur  lower,  consequentlv 
the  extent  of  the  circuit  to  be  described  in  the  manoeuvre  is  diminished, 
but  in  other  respects  the  processes  are  identical. 

We  must  not  forget,  however,  that  there  is  especial  danger,  while 

1  Amer.  Jonrn.  Med.  Soi.,  toI.  zviii.  p.  242. 

*  Amer.  Joam.  ot  Med.  Soi.,  Oot.  1S43,  p.  461,  from  Lond.  and  Edinb.  Month.  Jonrn., 
Jal7, 1843. 
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attempting  to  reduoe  this  dislocaticm  bj  maDipalatiofi,  U 
of  tbe  bone  will  be  tbrown  aeross  into  the  foFamen  thyfoidevnt  I 
baTe  alnsttdj  mentioiied  one  ca$e  occumiig  under  tbe  care  cf  Dr.  Poit 
in  tbe  New  York  Hospital,  in  which  the  bead  of  tbe  feiniir.  origiallT 
is  the  idchiatic  noieh,  passed  backwards  and  forwards  belweea  die 
ischiadc  notch  and  the  foramen  ovale  many  times,  and  wbieb,  ahliOQgh 
the  redoctioD  was  finaOy  aocomplisbec^  waa  followed  bj  tnorbi»  eoss- 
riu&  Pkrker  mentions  a  aeoond  case  in  ihe  same  papeft*  in  wbieb  ha 
first  attempt  to  pedaoe  by  manipQhitioa  carried  the  nead  of  the  boat 
into  tbe  ferameit  ovale :  bat  tbe  second  attempt  was  suoeearfiiL  la 
Dr.  Hotcbinson^s  case,  to  which  I  hare  alfwdj  leferred,  the 
attempt  at  redaction  was  made  withont  an  ameetfaetkv  ^skd  by  i 
latioa  after  tbe  method  described  by  Beid.  The  Srst  two  t 
failed,  and  in  tbe  third,  the  limb  being  more  abducted  than  befent,! 
bead  of  the  bone  was  thrown  into  tbe  foramen  ovale;  By 
the  movemenis  it  was  replaced  in  the  ischiatic  notch :  and  Mb  i 
of  position  was  made  seven  or  eight  times.  Tbe  f  **?T!l 
etherized  and  the  bone  was  lifted  into  its  socket  ib  tbe  wmnm  \ 
which  I  have  described  in  the  case  of  OaswelL  Malgaigoe  lefeta  tai 
padeot  of  Leooir^  and  to  another  of  his  own,  in  which  the  headff 
the booe  was  lodged  under  die  margin  of  die  aoetabultmi  dnrti^tli 
attempts  at  redaction.' 

On  the  2Sd  of  March,  1855.  Charles  McCormick,  lei^  21,  a  laborer  ca 
the  ""  State  line  Railroad,^  was  caaght  between  two  cara»  with  his  h^k 
resting  against  ooe  car,  «id  his  right  knee  against  tbe  other,  the  i%kt 
thigh  bdi^  raised  to  a  right  az^le  with  his  body.  As  the  cais  cwaa 
togeAer  he  felt  a  ^'craclong"*  at  his  hip-joinl^  and  found  lumsetf  isn- 
mediatdy  nnabte  to  walk  or  stand. 

Two  hoars  after  tbe  aoeideei^  assisted  by  my  son  Theodore;  i 
Austin  Flint,  Jr.,  I  examined  the  limb  carefully,  and  ni 
ments  for  the  redaction  with  the  polleys*  in  case  the  ^*4iynipt  by  i 
pnfailioii  ahoold  £iiL 

The  patient  lying  apon  his  back,  I  seisad  tbe  right  leg  and  tU^ 
with  my  handsi  the  1^  being  moderately  flexed  npoo  the  thigh  ail 
carried  the  knee  slowly  np  toward  the  beliy*  ontil  it  hwl  approacM 
within  twelve  or  fifte^  inches^  when  noticing  a  slight  reaascaaef  ai 
farther  progre^  in  this  diiectian,  I  carried  tbe  knee  acnaes  the  hrff 
outwards,  until  I  again  encountered  a  slight  resislmMe;  azid  immmStmf 
I  began  to  aUow  the  limb  to  descend.  At  this  monieiit  a  suddsaiif 
or  snap  occurred  near  the  joints  and  I  sapposed  lediastion  wik  WBm- 
plished;  bat  on  bringing  the  limb  down  completely,  I  found  it  vit 
still  in  the  ischiatic  notch.  I  think  the  head  had  ^|^ied  off  from  At 
lower  lip  of  the  acelabalam,  after  having  been  gradoally  lifted  npoait, 

Without  delay  I  commenced  to  repeat  tbe  mauipubtiaa,  atti  ii 
precisely  the  same  manner.    Again,  at  the  sanks  poiii%  when  the  ha 
was  just  baginiutig  to  daaoend^a  mnch  more  distinct  ''■*"'miiTit  ef  i 
piag  was  fHt  and  ou  dropping  the  limb  it  was  found  to  be  in 
and  i.  '  ith  all  its  mobility  oompleiely  restored. 
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No  anaesthetic  was  emplojred,  and  no  person  supported  the  body  or 
interfered  in  any  way  to  assist  in  the  redaction.  No  outcry  was  made 
by  the  patient^  yet  he  informed  me  that  the  manipulation  hurt  him 
considerably.  The  amount  of  force  employed  by  myself  was  just 
guflBcient  to  lift  the  limb,  and  the  time  occupied  in  the  whole  pro- 
cedure was  only  a  few  seconds. 

Pig.  271. 


Bedvetloii  of  ditlocfttion  upwards  and  backwards  Into  the  great  Ischiatle  notch,  bj  extension. 

After  the  reduction  he  remained  upon  his  back,  in  bed,  eleven  days, 
in  pursuance  of  my  instructions.  At  the  end  of  this  time  he  began  to 
walk  about,  but  was  unable  to  resume  work  until  after  eight  weeks 
or  more.  It  is  probable  that  he  could  have  walked  immediately  after 
the  reduction,  without  much,  if  any  inconvenience,  so  trivial  was  the 
inflammation  which  resulted  from  the  accident.  He  never  complained 
of  pain,  but  only  of  a  slight  soreness  back  of  the  trochanter  major, 
near  the  head  oi  the  bone.  This  soreness  continued  several  weeks, 
and  was  especially  present  when  he  bent  forwards.  After  the  lapse 
of  four  months,  when  I  last  saw  him,  he  occasionally  felt  a  pain  at 
this  point  in  stooping,  but  the  motions  of  the  joint  were  free ;  he  walked 
rapidly  and  without  halt. 

If  the  reduction  is  attempted  by  extension,  we  ought  to  remember 
that  the  head  of  the  bone  lies  more  behind  than  above  the  socket,  and 
that  it  is  not  requisite  to  carry  it  downwards  so  much  so  as  forwards; 
and  especially  that  it  must  mount  over  the  most  elevated  margin  of 
the  socket;  in  order  to  resume  its  position.    The  extension  ought. 
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therefore,  to  be  made  at  an  angle  of  4o° ;  and  if  (his  is  not  aknt  id 
cient,  the  head  of  the  bone  should  be  lifted  by  m  jack4owel  imafdi 
and  in  the  direction  of  the  aocket  Branabj  dooper  ibocigbl  m&  tilt 
limb  should  be  fiexed  quite  to  a  right  angle  whilit  tbe  ext&mm  vn 
being  made ;  but  this  can  onlj  bo  neceasaij  wbeo  tbe  bettd  of  ibe  bom 
is  dislocate  directly  backwards. 

Care  must  be  taken  that  the  counter  extending  band  does  not  Jak 
off  from  the  pelvis,  toward  the  upper  part  of  the  thi^i*  itt  it  is  oos- 
atantly  disposed  to  do,  when  the  limb  is  so  mwsk  flexed*  Thif  die- 
position  may  be  restrained,  in  some  measure^  bj  attacfabie  to  ike 
oounter-extending  band  another  band  which  shall  pass  off  Groo  the 
first  at  a  right  angle,  and  embrace  the  pelvis  upon  the  opposite  or 
sound  side. 

Dr.  Annan,  of  Baltimore,  believes  that  the  great  diffiooltf  wUdi 
surgeons  have  experienced  in  their  attempts  to  redaoe  this  diaiOGiiitkay 
has  arisen  from  this  malposition  of  the  oounter-exteDdiog  band:  lad 
as  he  has  been  unable  to  prevent  its  sliding  off  from  the  peliis  whm 
the  method  of  Sir  Astley  Cooper  haa  been  tried,  he  aaggesHs  tbe  bt* 
lowiug  plan :  The  patient  is  to  be  placed  upon  his  face  on  a  table;  dis 
pHglvis  secnred  by  a  band  passing  aiound  it,  and  going  off  laterally  it 
right  angles  from  the  sound  side,  to  be  fiust^ed  to  a  past  or  a  riag 
fixed  in  the  wall ;  another  band  is  to  be  put  around  the  upper  panel 
the  thigh  of  tbe  injured  limb,  which  should  be  giTea  to  the  aflHWtaitttl 
or  attached  to  the  pulleys,  in  ease  they  are  to  he  employed ;  tfab  baal 
also  acting  at  a  right  angle  with  tbe  axis  of  the  body,  hut  in  tbe 
opposite  direction,  so  as  to  antagonise  the  hand  which  acts  upon  tie 
{>elvis.  The  extending  band,  niade  finst  in  tbe  usual  manner,  abofe 
the  knee^  is  then  to  be  tightened,  hut  only  sufficieotlj  to  preTeat  tk 
head  of  the  bone  from  asoending.  The  ankle  of  the  diatocated  liflib 
should  now  be  laid  hold  ot  and  addncted,  or  drawn  over  the  hack  of 
the  sound  limb;  ^  which,**  says  Br.  Anoan,  **  will  force  the  head  ef 
the  bone  out  of  the  noloh,  and  make  it  deeeribe  the  segment  of  a  oink 
and  pass  a  little  downwards  In  the  direcdon  of  the  acetabulum.  Caie 
must  be  taken^"  be  adds^  "that  the  extending  band  is  gnffirifittly 
tightened,  and  that  it  does  not  yield,  odierwise  the  drawing  of  the  kg 
axmsB  the  other  will  only  more  the  head  of  the  bone  in  3m  wo^  m 
if  it  was  a  jotnL  If  latml  extension  only  was  emplojred  in  this  caaa 
the  head  of  tbe  liamur  would  be  drawn  out  of  the  notch,  but  it  woM 
aseend  upon  the  dorsom  of  the  ilium,  above  the  aoetabulum.  Wherett^ 
by  simply  drawing  the  limb  laterally  as  much  as  is  letjuired  tii  mike 
the  exteodiBg  band  serve  as  a  fulerum,  sad  tiien  using  the  leg  aia 
Iever«  the  hmd  of  the  bone  is  not  only  farced  inward^  but  is  moved 
downwaid^  and  must  neoeasarOy  pass  into  the  socket,*** 

I^QiB  relates  a  ease  under  the  oare  of  Dr.  Hoffman,  in  the  Nsv 
York  City  H<^itaL  in  which,  when  tbe  exlension  was  suddealy  re^ 
lax«d  by  cuuing  the  oord,  and  the  thighs  ai  the  same  imiaiit  wu 
abducted  and  rocassd  outwards^  the  head  of  the  femur  kft  the  isohiabo 


^mau  M^d.  ScL,  v«l,  xix.  p.  3Sa,  fWK  W37* 
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notch,  and  rose  upon  the  dorsum  ilii,  assuming  a  position  directly 
above  the  acetabulum,  and  below  the  anterior  superior  spinous  pro- 
cess ;  and  from  which  position  it  was  subsequently,  with  great  cliffi- 
culty,  returned  to  the  socket.* 

§  3.  Dislocations  Downwards  and  Forwards  into  the  Foramen 
Thyroidsum. 

Syn> — "  Downwards  into  the  foramen  ovale ;"  Sir  A.  Cooper.  **  Downwards  into 
the  obturator  foramen;"  Lizars.  "Downwards  and  forwards  into  the  foramen  obta- 
ratorinm;'^  B.  Cooper.  "Inwards  and  downwards  into  the  oval  hole;"  Chelias. 
*'  Downwards  and  forwards  into  the  foramen  ovale ;"  Pirrie.  "  Downwards  and  in- 
wards;" Bojer.    "Sub-pubic;"  Gerdy.    " Isohio-pubic ;"  Malgaigne. 

Causes. — In  order  to  produce  this  dislocation  the  limb  must  be,  at 
the  moment  of  the  receipt  of  the  injury,  in  a  position  of  abduction. 
Perhaps  most  often  it  is  occasioned  by  the  fall  of  a  heavy  weight  upon 
the  back  of  the  pelvis  when  the  body  is  bent  and  the  thighs  spread 
usunder. 

Pathological  Anatomy. — The  capsule  gives  way  upon  the  inner  side 
especially ;  the  round  ligament  is  torn  from  its  attachment,  and  the 
bead  of  the  femur  pressing  forwards  and  downwards,  finds  a  lodge- 
ment upon  the  obturator  externus  muscle,  over  the  foramen  thyroi- 
deum. 

Symptoms. — The  thigh  is  lengthened  from  one  to  two  inches,  greatly 
abducted  and  flexed,  the  body  being  also  bent  forwards  or  flexed  upon 
the  thigh.  The  dislocated  limb  is  advanced  before  the  other,  and  the 
toes  generally  point  directly  forwards,  but  they  may  incline  either 
outwards  or  inwards.  The  hip  is  flattened ;  the  trochanter  major  is 
less  prominent  than  upon  the  opposite  side ;  and  the  head  of  the  bone 
may  sometimes  be  felt  in  its  new  position.  The  lengthening  of  the 
limb  alone  is  sufiBicient  to  distinguish  this  accident  from  a  fracture  of 
the  neck. 

Treatment. — It  is  pretty  certain  that  in  the  following  example  there 
was  a  spontaneous  reduction,  or  rather,  I  ought  to  say,  an  accidental 
reduction  of  a  dislocated  femur  from  the  thyroid  foramen.  Perhaps 
it  was  only  an  example  of  a  partial  luxation ;  of  which  species  of  for- 
ward luxation  I  shall  hereafter  relate  another  case  as  having  come 
under  my  own  notice. 

Jacob  Lower,  set.  10,  fell  from  a  tree,  a  height  of  about  twelve  feet, 
to  the  ground.  It  is  not  known  how  he  struck.  He  became  imme- 
diately quite  faint,  and  when  he  had  partly  recovered,  he  attempted  to 
get  up,  but  could  not.  He  said  his  leg  was  broken,  and  cried  out  lus- 
tily whenever  it  was  moved.  The  father  arrived  in  about  an  hour, 
and  found  him  still  lying  on  his  back  where  he  had  fallen,  with  his 
rLzht  leg  carried  away  from  the  other,  and  turned  outwards.  He 
lifted  him  up  to  place  him  in  a  small  hand  wagon,  which  was  long 
enough  for  his  body,  but  only  one  foot  and  a  half  in  width.  Finding 
that  his  right  leg  was  so  much  abducted  as  to  prevent  his  being  laid 

>  Lente,  New  Tork  Joum.  Med.,  Nov.  1850,  p.  314. 
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in  so  narrow  a  space,  he  seized  upon  tt^  and  witli  some  fbroe 
the  knee  inwards  across  the  opposite  le^  when  eoddeolj  it  z 


Fig  272, 


Fi€-  273w 


/ 


Its  pofiEtkni  with  a  loud  snap  like  a 
"cimiiciii.'*  I  jMm  ibe  language  of 
the  father.  On  the  folbwiog  daj  I 
gyamined  the  limb  careliillj,  and 
tommi  its  motioas  free.  He  was, 
howerer,  Tooiiting  the  oonteotB  of 
Ilia  irtamatfrh,  ana  passing  Uood 
ftoai  the  bladder  quite  freely.  The 
▼omiliii^  soon  eeased^  but  the  be- 
morriiage  from  the  bladder  eoottn- 
ned  three  or  Ibor  dajai  On  the 
ninth  day  be  walked  oat»  and  on 
the  twelfth  be  was  seen  ebmbing 
npoa  the  lop  of  n  bwtteL    I  saw  &m  i^gam 


the  lapse  of  a  year, 


and  fbond  um  he  was  still  ^j^^^pl^mti^  of  an  oocasioDal 
the  wtgkm  of  the  hip-joistu 

If  we  attempt  to  induce  by  manipnlatioci*  it  will  be  neoesearr  to 
fbUow  the  eaaie  rule  which  we  ha^w  stated  as  applicable  to  disioca* 
tkna  baekwaida^  namely,  lo  oarty  the  Kmb  only  in  those  directioQi  ta 
whieh  it  19  fbwad  to  non  easily.  Inslead  tberdbre,  of  holdiDg  tbe 
kg  in  a  paeiiion  of  addwetion  while  the  thigh  b  flexed  opoo  theabdo- 
.  It  mil  be  neoessaiy  lo  eany  it  mmbdacied;  and  when  the  fnnber 
>  of  ihm  kmm  toward  »t  belly  is  sffvsted,  the  limb  moat  bt 
inwani^  MSfi  &ttally  brought  down  sAtoeted.  When  tbe  knee 
-^posite  the  pnba^  or  a  little  lower  in  its  deaoent^  the  femur 


INTO    THE    FORAMEN    THYROIDEUM.  667 

should  be  gently  rotated  inwards  for  the  purpose  of  directing  the  head 
toward  the  acetabulum.  The  reduction  may  also  be  sometimes  facili- 
tated by  giving  to  the  shaft  of  the  femur  a  slight  rocking  motion  when 
it  is  about  to  enter  the  socket ;  and  also  by  pressing  with  the  hand 
against  the  head  of  the  bone,  or  by  lifting  at  the  knee  moderately. 

In  one  of  the  examples  recorded  by  Markoe  (Case  8),  the  reduction 
was  accomplished  in  the  second  attempt,  by  rotating  the  thigh  inwards 
just  as  the  thigh  had  descended  below  a  right  angle  with  the  body, 
in  the  manner  which  we  have  above  directed ;  but  in  a  second  example 
(Case  9),  a  similar  manoeuvre  carried  the  head  across  into  the  ischiatic 
notch,  while  the  reduction  was  finally  accomplished  by  rotating  the 
thigh  outwards,  and  at  the  same  moment  adducting  the  limb  strongly 
in  a  direction  which  carried  the  knee  behind  the  other  one.  Markoe 
concludes  that  the  latter  mode  is  preferable,  because  it  will  throw  the 
head  of  the  bone  a  little  upwards  as  well  as  outwards;  in  which  direc- 
tion it  will  find  a  more  gently  inclined  plane  toward  the  socket.  He 
admits,  however,  that  both  methods  may  accomplish  the  same  result. 
But  I  am  quite  certain  that  the  method  by  rotation  of  the  shaft  of  the 
femur  inwards  is  in  general  most  likely  to  succeed.  In  this  way  also, 
I  think,  both  W.  H.  Van  Buren,  of  New  York,*  and  R.  L.  Brodie,  of 
the  U.  S.  Army,  were  successful ;'  but  it  is  especially  worthy  of  notice 
tliat  Anderson,  so  long  ago  as  1772,  in  the  case  already  quoted,  when 
we  were  considering  the  history  of  reduction  by  manipulation,  prac- 
tised successfully  almost  precisely  the  same  method.  In  one  example 
mentioned  by  Markoe  (Case  7),  it  is  pretty  evident  that  the  head  of 
the  femur  was  thrown  into  the  ischiatic  notch,  by  having  flexed  the 
thigh  too  much,  so  that  "the  knee  touched  the  thorax."  Indeed,  it  is 
questionable  whether  it  will  be  best  ever  to  bring  the  thigh  much,  if 
at  all,  above  a  right  angle  with  the  body,  since  any  further  flexion  can 
only  throw  the  head  below  the  acetabulum,  when  in  fact  it  is  already 
too  low. 

July  21,  1858,  Nathaniel  Smith,  a  painter  by  trade,  set.  83,  fell  from 
the  second  story  window  of  the  city  post  office,  upon  a  stone  pave- 
ment, striking,  as  he  believes,  upon  the  inside  of  his  right  knee.  I 
saw  him  within  an  hour,  and  found  the  right  tibia  partially  dislocated 
outwards,  the  corresponding  patella  dislocated  completely  outwards, 
and  the  right  femur  in  the  foramen  thyroideum.  His  thigh  was  forci- 
bly abducted ;  slightly  rotated  outwards,  and  lengthened,  by  measure- 
ment made  from  the  pelvis  to  the  ankle,  one  inch  and  a  halt'.  The 
distance  from  the  anterior  superior  spinous  process  to  the  fold  of  the 
ffroin  was  ten  inches,  but  upon  the  sound  side  it  was  only  eight  and  a 
half.  The  head  of  the  femur  could  be  distinctly  felt  in  front,  just 
under  the  pubes. 

Having  administered  chloroform,  I  first  reduced  the  tibia  and  the 
patella,  then  seizing  the  thigh  and  leg,  I  flexed  the  thigh  upon  the 
oody,  carrying  the  limb  upwards  abducted  until  it  was  nearly  or  quite 
at  a  right  angle  with  the  body,  then  inclining  the  knee  slightly  in- 

>  W.  H.  Van  Buren,  New  Tork  Med  Times,  Jan.  1856,  p.  127. 

*  B^L.  Brodie,  Memphis  Med.  Recorder,  Sept.  1857,  p.  90;  from  Charleston  Med.  Rer. 
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wards,  I  brought  it  down  again,  and  when  the  thigh  had  ncarij  retdied 
the  bed,  it  fell  into  its  socket  with  a  dull  flappiog  aenasboo.   In  4 
step  of  the  procedure  I  followed  the  iDclioataon  of  the  limb, 
recovery  was  rapid  and  complete. 

Sir  Astley  Cooper  says  that  this  dislocation  is  in  general 
very  easily  by  the  aid  of  pulleys;  at  least  if  the  aocidentii 


274. 


air  lia«f  OM»«iV  a^i*  «f  rtdadag  a  ncoi 


He  advices  that  the  patient  shall  be  PJiMsed  upon  his  back  with  bis 
thighs  separated  as  far  as  possible.  The  pulleys  are  to  be  made  fuk 
to  a  band  drawn  through  the  periaeam  of  the  dislocated  Umb,  in  « 
direction  upwards  and  outwards;  while  a  coonterb^md  is  to  be  passei 
around  the  pelvis  through  the  band  attached  to  the  pulleys,  and  aeeared 
to  a  staple^  or  delivered  to  assistants  placed  upon  the  sound  sideof  thfi 
body.  When  everything  is  arranged,  the  pulleys  sboald  be  acted  upon 
until  the  head  of  the  femur  is  felt  moving  from  the  foramen  ovale;  it 
this  moment  the  surgeon  most  pass  his  band  behind  the  sound  liaK 
and  seizing  upon  the  ankle  of  the  dislocated  limb,  addQci  it  fomUj, 
thus  converting  the  limb  into  a  lever  of  the  first  order. 

If  the  dislocation  has  existed  some  time,  be  reoontmends  thai  tUi 
procedure  shall  be  varied  by  placing  the  pitieol  opoo  his  soojad  side 
instead  of  his  baok«  and  attaching  the  pulleys  perpendieularly  ovi^ 
the  body*  Sir  Astlej  especially  cautions  us  not  to  flex  the  thigh  during 
these  manooavree,  leist  we  foroe  the  bead  of  the  booe  baokwards  into 
the  isehiaiic  notch,  from  whence  be  affirms  that  it  oannot  afterwards 

I^a^^^  ?  **^  aocket;  but  the  experieiMie  of  surgeons  has  sinos 
that  ttdd  latter  statem^t  is  incorrect  and  that  it  maj,  in  i 
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be  afterwards  reduced,  altliough  it  has  fallen  into  the  ischiatic 
lotch.  Mr.  ListoE  says  that  this  accident  happeiied  to  himself  while 
attempting  to  reduce  a  dislocation  of  ooly  a  few  hours'  standing,  in  a 
young  and  powerful  man,  but  he  bad  no  difficulty  in  returning  it  to 
its  tirst  position,^ 

Brainai'd,  of  Chicago,  reduced  a  dislocation  of  that  form  of  which 
we  are  now  speaking,  after  both  the  compound  pulleys  and  Jar\ds^s 
adjuster  had  tailed,  by  placing  between  the  thighs  a  piece  of  wooil 
wrapped  about  with  several  layers  of  a  wadded  quilt,  and  making 
use  of  this  as  a  fulcrum  upon  which  the  thigh  operated  as  a  lever. 
The  legs  were  simply  pressed  together,  care  being  taken  to  keep  the 
knees  straight.* 

After  the  reduction  is  accomplished,  the  patient  should  be  laid  upon 
his  back  in  bed,  but  in8tead  of  rotating  the  limb  outwards,  as  we  have 
advised  after  a  dislocation  upon  the  dorsum  ilii,  or  into  the  isc^hiatic 
notch,  it  should  be  gently  rotated  inwards,  and  the  knees  thus  bound 
together. 


§  4.  DiBLOCATiONs  TJpWabdb  anb  Forwardb  upon  the  Pubes. 

Syn, — **  Upwards  mnd  forwarda  on  the  horizontal  branch  of  the  Bhare-hone  ;"  Che- 
liii(».  "Forwards  npon  the  pubtis  ;'*  Plrrie.  **Oti  the  body  of  the  pubes,  below  the 
epin^  and  tranaFerae  part  of  the  bono  ;'*  Ske/,  **8aT-publc  ;"  Oerdj*  "nio-pubio;" 
Haigaigue. 

Ca^ised. — This  accident  is  generally  occasioned  by  a  fall  upon  the  foot 
when  the  leg  is  thrown  backwards  behind  the  centre  of  gravity;  as  in 
a  fall  from  the  back  end  of  a  wagon,  the  foot  being  instinctively  thrown 
backwards  in  order  to  save  the  head;  or  it  may  happen  to  a  person 
who,  while  walking,  suddenly  puts  one  foot  into  a  hole,  in  conaequeuce 
of  which  the  pelvis  advances,  but  the  leg  and  upper  part  of  the  body 
incline  forcibly  backwards,  OccasionaUy  it  has  resulted  from  a  fall 
upon  the  back  of  the  pelvis,  or  from  a  severe  blow  received  upon  the 
same  part.  A  patient  was  admitted  under  the  care  of  Dr.  Ure,  into 
St.  Mary's  Hospital,  London,  with  a  diii location  upon  the  pubes,  occa- 
sioned by  swimming.  His  account  of  it  was,  that,  when  in  the  act  of 
'*  striking  ont'^  he  felt  a  catch  in  the  right  groin  which  he  thought  was 
cramp^  and  that  he  was  able  to  walk  after  the  accident,  but  with  a 
good  deal  of  difficulty.  The  examination  proved  that  he  had  a  dis- 
location upon  the  pubcvS,  which  Dr,  Ure  easily  reduced.* 

Palkohgical  Anatomy. — Sir  Astley  Cooper  dissected  the  hip  of  a 
person  whose  thigh  had  been  dislocated  upon  the  pubes  for  some  time, 
the  true  nature  of  the  accident  not  having  been  at  first  recognised. 
The  acetabulum  was  partly  filled  by  bone,  and  partly  occupied  by  the 
trochanter  major,  both  of  which  were  much  altered  in  their  form.  The 
capsular  ligament  was  extensively  torn  and  the  ligamentum  teres 
broken  off  completely.    The  head  and  neck  of  the  femur  had  torn  up 

*  Pr&ctioftl  Sarg,,  Amer.  ed.^  p.  93. 

*  Braiimrd,  North  W*?»terB  Med,  Jiud  Sarg.  Joam.,  1852. 
'  Medical  Newa  aad  Library,  vol,  xvL  p.  1 ;  from  Loud.  Laaoet,  Nov.  7|  1857. 
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Pou  part's  ligament,  so  as  to  penetrate  between  it  and  the  pubea,  and 
lay  underneath  the  iliacus  in  tern  us  and  psoas  muscles;  the  anteriMr 
crural  nerve  was  lying  npon  these  muscles,  over  the  neck  of  the  femur^ 
The  head  and  neck  were  flattened  and  otherwise  much  changed 
form.     Upon  the  pnbes  a  socket  was  formed  for  the  neck  of  the  thig 
bone,  the  head  being  above  the  level  of  the  pnbes.   The  femoral  arlerf  _ 
and  vein  were  to  the  inner  side.     This  specinaen  is  still  preserved  in 
St,  Thomas's  Hospital     (Fig.  275.) 

Fig.  275. 


X^ 


Bp«eiJ]ieii  of  didlocfttloii  npon  Ibe  pab«t,  In  St  ThomM't  HospitaL    (From  Sir  A.  Cooper.) 

In  many  cases,  however,  the  head  of  the  bone  does  not  rise  so  fa) 
npon  the  pubes,  but  rests  either  npon  its  upper  or  its  anterior  margin 

JSf/7nploms. — The  thigh  is  shortened,  abducted,  flexed  slightly,  rawljp 
extended,  and  rotated  outwards.  The  trochanter  major  is  lost, 
nearly  so,  while  the  head  of  the  bone  may  he  generally  felt  like  i 
round  ball,  lying  npon  or  in  front  of  the  body  of  the  pubes  to  Xk 
outside  of  the  femoral  artery  and  vein,  Larrey  saw  a  patient  in  whon 
the  femur  was  placed  ne^arly  at  a  right  angle  with  the  body ;  and  Physiek 
once  met  with  a  dislocation  npon  the  pubes  *' directly  before  the  aceta- 
bulum," in  which  the  limb  was  not  at  all  shortened,  but,  on  the  con- 
trary, a  vary  little  lengthened,'  Other  surgeons  have  occasionally 
Been  similar  examples. 

The  differential  diagnosis  between  a  fracture  of  the  neck  of  tho 
femur  and  this  dislocation  may  be  thus  briefly  stated.    In  the  fractarl 
there  is  crepitus,  mobility,  alight  everaion  easily  overcome,  moderall 
or  no  shortening,  no  abduction,  the  trochanter  major  rotates  on 
short  radius,  the  head  of  the  bone  cannot  be  felt.     In  this  dislocatio 
there  is  no  crepitus,  the  limb  is  immobile,  the  eversion  is  extrem^ 

'  Dorsej*9  Sargerjr,  vol.  i.  p.  238,  1813, 
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and   not  easily  overcome,  tbere  is  generally  more  shortening,  the 
thigb  is  abducted,  the  trochanter  major  rotates  upon  a  longer  radius, 
and   the  head  of  the  bone  can 
generally  be  distinctly  felt  in  its 
unnatural  position. 

Prognosis, — Sir  Astley  Cooper 
remarks  that  although  this  acci- 
dent is  easy  of  detection,  he  has 
known  three  instances  in  which  it 
wafl  overlooked,  and  he  cannot 
but  regard  such  errors  as  evidence 
of  great  carelessness  on  the  part 
of  the  surgeon  who  is  employed. 

The  reduction  has  generally 
been  accomplisbed/io  recent  cases, 
with  no  great  diiEculty ;  and  when 
not  reduced  the  patients  have  oc- 
casionally recovered  with  very 
useful  limbs, 

Tr€atme?it,^—Y rom  the  several 
reported  examples  of  dislocation 
upon  the  pubes  reduced  by  mani- 

Julation,  it  would  be  difficult  to 
raw  any  practical  conclusions, 
since  the  methods  have  diftere<l 
so  widely  from  each  other.  I 
shall  mention  only  three,  which 
may  be  foim<l  in  our  own  journals. 
One  of  these  has  already  been 
mentioned  in  connection  with  the 
history  of  tins  process,  as  a  case 
o  f  CO  m  po  u  u  d  d is  locat  i  on,  red  u  ced 
by  I>r.  Ingalls,  of  Chelsea,  Mass., 
and  the  two  remaining  exarnplea 
were  both  reported  by  E.  J.  Foun- 
tain, of  Davenport,  Iowa.  Br.  In- 
galls  succeeded  by  carrying  the 
limb  into  its  greatest  state  of 
abduction  and  rotating  the  thigh 
inwards;  the  replacement  of  the 

bone  being  aided  also  by  pressing  upon  its  head  with  his  fingers  thrust 
into  the  wound;  while  Dr.  Fountain  succeeded  equally  in  both  of  hia 
cases,  by  an  almost  opposite  mode  of  procedure,  namely,  by  adducting 
the  limb  forcibly,  rotating  the  thigh  inwards  and  then  flexing  the 
thigh  upon  the  body.  The  first  of  Dr.  Fountain's  cases  occurred  in 
June,  1854.  The  patient,  an  adult  male,  had  fallen  from  the  second 
story  of  a  house  to  the  ground,  fracturing  his  lower  jaw,  and  dislo- 
cating his  left  hip.  The  limb  was  a  trifle  shortened,  and  the  tbcjt 
strongly  everted.  The  prominence  of  the  trochanter  was  lessened, 
and  the  head  of  the  bone  could  be  felt  upon  the  pubes.    AssiiJted  by 
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Dr.  Arnold,  he  reduced  the  limb  id  the  following  manner :  The  patie 
was  laid  on  the  floor,  and  placed  completely  under  the  inflacDce 
chloroform.     The  dislocated  limb  was  then  "  seized  by  the  foot 
knee  and  rotated  outwards,  the  leg  flexed  and  carried  over  the  opp 
site  knee  and  thighs  the  heel  kept  well  up,  and  the  knee  pressed  do 
This  motion  was  continued  by  carrying  the  thigh  over  the  flOiiiid( 
as  high  aa  the  npper  part  of  the  middle  third,  the  foot  beiogj" 
firmly  elevated.      Then  the  limb  was  carried  directly  upwar 
elevating  the  knee,  while  the  foot  was  held  firm  and  steady,  ill 
same  time  making  gentle  oscillations  by  the  knee,  when  the  ht^i 
the  bone  suddenly  dropped  into  its  socket."^     The  time  oocupied  w»a 
not  more  than  thirty  seconds,  and  the  force  employed  was  very  slight 

The  second  case  occurred  on  the  31st  of  Oct.  1855,  in  the  person 
of  John  McCarthy^  an  Irish  laborer;  the  dislocation  having  been 
occasioned  by  falling  with  a  horse,  while  riding.  The  redaction  was 
effected  in  about  twenty  seconds  by  the  same  process,  and  without  the 
aid  of  chloroform. 

It  is  probable  that  no  one  method  will  succeed  equally  well  in  all 
cases;  but  if  the  head  of  the  bone,  as  in  the  case  dissected  by  I 
Astley   Cooper,  has  not  only  actually  surmounted    the   pnbes,  bfl 
pushed  itself  fairly  into  the  pelvis,  then  the  limb  ought  to  be  abducl< 
m  the  manner  practised  by  Ingalls,  and  forcibly  rotated  outwarl^i 
order  that  the  head  may  be  thus  lifted  over  the  pubes ;  and  sub 
quently  it  should  be  flexed  upon  the  body,  adducted  and  brougll 
clowD.     But  in  this  manoeuvre  we  ought  to  be  careful  not  to  coutind 
the  rotation  outwards  after  the  head  of  the  femur  has  risen  above  th 
pubes,  lest  the  head  and  neck  should  grasp,  aa  it  were,  the  psoatf^ 
magnus  and  iliacus  internus  muscles,  underneath  which  they  have 
been  thrust.    On  the  contrary,  it  will  be  necessary  at  this  point 
rotate  the  thigh  again  gently  inwards,  which,  by  compelling  the  ht« 
to  hug  the  front  of  the  pubes,  will  enable  it,  while  the  flexion  is  beia 
made,  to  slide  downwards  under  these  muscles  toward  the  socket. 
however,  the  head  of  the  bone  has  never  risen  upon  the  summit  oft 
pubes,  and  is  not  actually  engaged  under  the  muscles  which  pass  or«( 
It  at  this  point,  then  the  rotation  outwards  will  not  be  necessary  i^ 
any  part  of  the  procedure. 

Barou  Larrey  has  reported  a  case  of  dislocation  "  before  fhe  hori- 
zontal portion  of  the  pubes,"  which  he  reduced  "by  sudden'  : 
with  his  shoulder  the  lower  extremity  of  the  femur,  while  \ 
hands  ho  depressed  the  head  of  the  bone.^^*  This  is  the  same  of  wbic 
we  have  already  spoken  as  being  attended  with  the  unusual  pbe 
menon  of  the  thigh  placed  at  a  rigbt  angle  with  the  body. 

If  reduction  is  attempted  by  extension,  the  patient  ought  to  ' 
on  his  back  upon  a  table,  with  the  dislocated  limb  falling  off  sli| 
from  its  side.     The  extending  band,  made  fast  above  the  knee,  i  ^ 
then  be  secured  to  a  staple  in  the  line  of  the  axis  of  the  dislo 

»  Fountain,  New  York  Jouni.  M«d.,  Jan.  1856,  p,  69  «t  aeq. 
*  Larrey,  Lt>iid.  Med.-CUir*  Rev.,  D«^o.  1820,  p*  51H) ;  vol.  1.  firat  Mr,,  from  BnUet* 
de  la.  t'ac.  da.  MM.,  No.  1. 
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tbigh,  and  of  course  below  tbe  table ;  while  the  counter-extending 
band,  crossing  under  the  perineum,  should  be  made  fast  in  the  same 
line,  above  the  level  of  the  table,  and  beyond  the  head  of  the  patient. 
When  extension  is  commenced,  and  the  head  of  the  femur  has 
begun  to  move,  the  reduction  may  sometimes  be  facilitated  by  lifting 

Fig.  277. 


Reduction  of  dliloeatlon  upon  the  pnbeii,  bj  extension. 

the  upper  part  of  the  thigh  with  a  jack  towel  or  a  band  passed  under 
the  thigh  and  over  the  neclj  of  the  surgeon,  as  we  have  recommended 
in  both  of  the  backward  dislocations. 

§  5.  Anomalous  Dislooations,  or  Dislocations  which  no  not  properly 

BSLONO  TO  either  OF  THE  FoUR  PRINCIPAL  DIVISIONS  BEFORE  DESCRIBED.* 

1.  Dislocations  directly  Upwards, 
/Syn.— ''  Sas-Gotjlo'idiennes ;"  Malgaigne.    «  Sixth  diBlooation  ;*'  Matter. 

Malgaigne  affirms  that  the  head,  in  this  dislocation,  is  situated 
external  to  the  anterior  inferior  spinous  process,  and  about  one  inch 
below  the  anterior  superior  spinous  process.  But  this  position  is  not 
uniform.  It  may  be  found  in  front  of  the  inferior  process,  or  above 
as  well  as  behind,  or  external  to  it. 

The  symptoms  which  characterize  this  accident  are  shortening  of 
the  limb,  slight  abduction  and  extension,  with  extreme  e version  or 
rotation  outwards.    The  eversion  of  the  toes  together  with  the  slight 

I  Malgaigne,  Traits  dee  Frao.  et  des  Lux.,  torn.  ii.  p.  869  et  seq.  Samuel  Cooper, 
First  Linee,  vol.  ii.  p.  391.  Pirrie's  Surg.,  Amer.  ed.,  1852,  p.  276.  Skey's  Surg., 
Amer.  ed.,  1851,  p.  110  et  seq.  Gibson'd  Surg.,  sixth  Amer.  ed.,  vol.  1.  p.  386.  Guy's 
Hospital  Reports,  vol.  i.  1836,  pp.  79  and  97  ;  vol.  iii.  1838,  p.  163.  London  Lancet, 
Lond  ed.,  vol.  i.  1848,  p.  184 ;  voL  ii.,  1840,  p.  281 ;  voL  i.,  1845,  p.  412  ;  vol.  ii.  p. 
159.  London  Med.  Gaz.,  vol.  ziz.  pp.  657  and  659 ;  vol.  z.  p.  19 ;  vol.  zzziii.  p. 
404.  Med.-Chir.  Trans.,  vol.  zz.  p.  112.  Lente's  paper  on  ''Anomalous  Dislocations 
of  the  Hip^oint,"  in  New  York  Joum.  Med.  for  Nov.  1850,  p.  314  et.  seq.  Philadelphia 
Med.  Examiner,  No.  51.  Amer.  Joum.  Med.  Soi.,  vol.  zvi.  p.  14.  New  York  Med. 
and  Phys.  Joum. ,  1826,  vol.  v.  p.  597.  New  York  Joum.  Med.,  Jan.,  1860,  Dr.  Shrady's 
case. 
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amount  of  shortening  which  has  in  general  been  observe,  \\m  W 
several  times  to  the  supposition  that  it  was  a  fracture  of  the  necki>( 
the  femur;  but  the  rigidity,  and  the  position  of  the  trochanter  tad 
head  will  usually  render  the  diagnosis  clear. 

Cuimnins  reports  a  case  which  occurred  in  the  practice  of  Gibaoci, 
of  New  Lanark,  where  the  head  of  the  bone  was  believed  to  be  situas<ed 
just  below  the  anterior  superior  spinoas  process^  and  mwarda  towatd 
the  pubes.  The  limb  was  shortened  fully  three  inches;  ibc  tai 
everted  ;  adduction  and  abduction  were  exceedingly  painful  and  ^fr 
cult,  but  flexion  was  more  easily  performed*  The  head  of  the  bene 
could  be  felt  in  its  new  position,  especially  when  the  thigh  was  motnL 
At  first  it  was  supposed  to  be  a  fracture,  but  this  error  ha*. 
corrected,  the  surgeons  proceeded  to  attempt  reduction  on  tin 
day.  Extension  was  made  by  pulleys,  and  when  the  head  of  the  Vione 
had  descended  to  the  margin  of  the  cavity,  Mr.  Gibson  lifted  the  upper 
end  of  the  femur  by  means  of  a  towel,  at  the  same  moment  presiiM 
the  knee  toward  the  opposite  thigh,  and  forcibly  rotating  the  hmb 
inwards;  by  which  means  the  reduction  was  accomplished.* 

Lente  has  seen  the  head  of  the  femur  in  the  same  position  as  in  die 
case  reported  by  Cummins,  not  as  a  primitive  dislocation,  but  coc^'- 
quent  upon  an  attempt  to  reduce  a  dislocation  into  the  iachiatic  notch. 
The  shortening  was  about  two  inches;  the  limb  very  much  rotateii 
outwards;  the  rotundity  of  the  affected  hip  greater  than  that  of  ibft 
other,  and  the  trochanter  major  one  inch  further  removed  from  the 
anterior  superior  spinous  process.  The  iiead  of  the  bone  could  be 
felt  distinctly  in  its  new  position. 

The  reduction  was  efiected  finally  with  pulleys,  by  the  aid  of  cUo 
roform,  and  by  rotation  of  the  limb  in  various  direction.^ 

Morgan  also  reports  a  case  in  which  the  head  of  the  femur 
above  the  acetabulum^  and  a  little  to  the  outside  of  the  ilio-pectine 
eminence.* 

In  a  majority  of  cases  these  dislocations  have  been  reduced 
manipulation  alone,  or  by  manipulation  aided  by  preaaare.     The  lim^ 
should  be  seized  in  the  usual  manner,  at  the  knee  and  ankle,  < 
ried  up  toward  the  face,  abducted,  then  rotated  inwards^  gently  i 
ducted^  and  finally  brought  down  again  to  the  bed.     At  the  raJme 
when  the  rotation  and  adduction  commence^  the  head  of  the  booo^ 
should  be  pressed  toward  the  socket  by  the  hands,  and,  if  necessary. 
lifted  a  little  over  the  margin  of  the  acetabulum,  by  moderate  exieo- 
sion  at  a  right  angle  with  the  body. 


t.  IHslociiHona  Downwards  and  Backwards  upon  the  PoMierwr  i*«rf  ( 
Body  of  the  Imhium^  between  its  Tubtroaity  and  iis  Spme^ 

James  C ,  aBt  35,  was  admitted  to  the  Pennsylvania  Ho6pit 

the  2Sd  of  January,  1635,  under  the  care  of  Dr.  Hewson.    The  palle   , 
a  muscular  man,  nad  been  crushed  under  a  failing  rooC  aoi^  9^  ^® 

(  Cumin ias,  Go/'s  Hospital  Reports,  to>.  IU.  p.  163v  1890, 

*  Ltfnte,  N>ir  York  Journ.  of  M<xl,,  Nor.  16>50,  p.  314. 

*  PUrifi*»  Sargerjr,  p.  2i  6.     Se«  abo  Pldl.  Med.  Ezam.,  Ka  SI,  M ftttar^  j 
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thought,  with  his  right  thigh  separated  from  his  body.  When  received 
into  the  hospital,  one  hour  after  the  accident,  the  right  thigh  was  flexed 
upon  the  pelvis,  and  rested  upon  the  left;  the  right  leg  was  also  flexed 
upon  the  thigh;  the  knee  was  below  its  fellow,  the  toes  turned  in- 
wards, and  the  whole  limb  shortened  at  least  one  inch.  The  head  of 
the  bone  could  be  felt  distinctly  resting  upon  that  portion  of  the 
ischium  which  lies  between  the  acetabulum,  the  tuberosity  of  the 
ischium  and  the  spine. 

On  the  following  day,  the  muscles  of  the  patient  having  been  suffi- 
ciently relaxed  by  suitable  means,  the  pulleys  were  applied ;  but,  afl^er 
a  second  attempt^  some  of  the  bands  having  given  way  suddenly,  the 
pulleys  were  removed,  when  it  was  found  that  the  reduction  had  been 
accomplished,  although  neither  the  patient  nor  his  attendants  had 
noticed  the  return  of  the  bone  to  its  socket.  For  several  days  there 
was  entire  loss  of  sensibility  and  motion  in  the  leg,  owing  probably  to 
the  pressure  which  had  been  made  upon  the  sciatic  nerve;  but  these 
symptoms  gradually  disappeared,  and  at  the  time  when  the  case  was 
reported,  about  two  months  after  the  accident,  he  was  walking  with 
crutches. 

Dr.  Kirkbride,  who  has  reported  this  unusual  ca.se  of  dislocation, 

doubts  whether  the  extension  was  necessary  to  the  redaction,  as  the 

head  of  the  bone  was  brought  very  near  the  margin  of  the  acetabulum 

by  lifting  the  thigh  with  a  towel,  and  it  probably  afterwards  entered 

*the  socket  so  soon  as  the  extension  was  relaxed.' 

Malgaigne  has  referred  to  several  similar  examples. 


3.  Dislocations  Downwards  and  Backwards  into  the  lesser  or  lower  Ischi- 

atic  Notch. 

Syn.—"  Behind  taber  iBohii ;"  Qibson,  S.  Cooper.    "  Fifth  dislocation ;"  Gibson. 

September  7,  1821,  Charles  Lowell,  of  Lubec,  Mass.,  was  riding  a 
spirited  horse,  when  the  animal,  being  restive,  suddenly  reared  and  fell 
back  on  his  rider,  in  such  a  manner  as  that  the  weight  of  the  horse 
was  received  on  the  inside  of  the  left  thigh ;  Mr.  Lowell  having  fallen 
on  his  back,  a  little  inclined  to  the  left  side.  The  surgeon,  who  was 
immediately  called,  recognized  it  as  a  dislocation,  and  thought  he  had 
succeeded  in  reducing  it;  but  a  day  or  two  later  it  was  seen  by  a 
second  surgeon,  who  declared  that  it  was  still  out  of  place,  and  re- 
peated the  attempt  at  reduction,  but  without  success,  as  the  result 
proved. 

In  December  of  the  same  year  Mr.  Lowell  called  upon  John  C. 
Warren,  of  Boston,  who  was  now  able  to  determine,  easily,  as  he 
affirms,  the  precise  character  of  the  accident.  The  limb  was  elongated, 
contracted,  and  the  head  could  be  felt  in  its  unnatural  position.  By 
advice  of  Dr.  Warren,  he  was  taken  to  the  Massachusetts  General 
Hospital,  and  a  persevering  attempt  was  there  made  to  reduce  the 

>  Kirkbride,  Amer.  Jonm.  of  Med.  Sci.,  vol.  xvi.  p.  13. 
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bone,  but  witb  no  better  success  than  bad  attended  the  efforts  pre- 
viously made.* 

Mr.  Keate  has  reported  a  case  produced  in  a  very  similmr  wit  bf 
a  horse  having  fallen  backwards  with  the  rider  into  a  deep  and  mrtov 
ditch;  but  the  position  of  the  limb  was  somewhat  extraordioary, ct»- 
sidering  that  it  was  a  dislocation  backwards,  the  whole  limb  hmg 
very  much  abducted  and  the  toes  being  turned  outwards,  as  if  the  bead 
of  the  bone  was  in  front  of  the  tuber  ischii,  rather  tbaa  bebmd  it 
The  thigh  and  leg  were  much  flexed,  and  the  whole  lirab  waaslnfl* 
ened  from  three  to  three  inches  and  a  half.  The  head  of  the  f<tii« 
could  be  distinctly  felt  "inferior  to  the  ischiatic  notch,  and  on  a  l<fd 
with  the  tuberosity  of  the  ischium."  In  the  first  attempt  at  redQcboa 
the  head  of  the  bone  was  thrown  into  the  foramen  ovale,  from  wlncit 
it  was,  however,  after  one  or  two  more  attempts  by  extension,  and  bf 
lifting  with  a  jack-towel,  restored  to  the  socket.  Mn  Keate  beliefes 
that  the  dislocation  was  originally  into  the  foramen  ovale,  but  thai  to 
the  struggles  made  by  the  patient  to  extricate  himselt)  it  waa  tbrova 
backwards  into  the  position  in  which  he  found  it.* 

Mr.  Wormald  has  reported  a  primitive  accident  of  the  same 
occasioned  by  jumping  from  a  third  story  window.     The  patient  A 
soon  after,  and  at  the  autopsy  the  head  of  the  femur  was  found  oi 
the  outer  edge  of  the  glutiBUs  maximus,  projecting  tbr 
capsule  opposite  the  upper  part  of  the  tuber  ischii.     Th',  'f 

femur  lay  across  the  pubes,  and  the  limb  was  considerably  shortened 
and  turned  inwards.^ 


4,  Dislocations  Directly  Downwards. 

Syn, — »*  Sou8-cotyloTdienne«  ;**  Malgai^e. 

The  following  is  one  of  several  similar  examples  now  upon  1 
A  man  i^et*  50,  was  admitted  into  the  London  Hospital  and 
care  of  Mr,  Luke.  A  dislocation  of  the  left  femur  was  easily  dii 
ticated,  but  the  symptoms  were  peculiar,  inasmuch  aa  the  limb 
lengthened  one  inch,  without  either  inversion  or  eversion;  yet 
head  of  the  bone  could  be  easily  felt,  and  was  thought  to  be  in 
iBchiatic  notch.  By  raanipular  movements  reduction  was  easily  ( "" 
about  an  hour  after  the  accident.  The  man  subsequently  die 
the  effects  of  broken  ribs.  At  the  autopsy,  Mr.  Forbes,  the 
surgeon,  before  dissecting  the  parts,  again  dislocated  the  bone.  This 
was  done  with  ease,  and  it  was  clear  that  the  original  form  of  dialoca* 
tion  bad  been  reproduced,  as  the  bone  could  not  be  made  to  assume 
any  other  position.  The  head  of  the  bone  proved  to  be  diaplaoed 
neither  into  the  ischiatic  notch  nor  the  thyroid  hole,  but  midway  b»* 
tween  the  twojm mediately  beneath  the  lower  border  of  the  acetabulum. 
The  gemellus  inferior  and  the  quadratus  femoris  had  been  torn,  the 

«  New  York  Med,  and  PhjB,  Jonm.,  voK  v.  p.  697, 182«.    LeUer  to  Ui«  Him.  I« 
Parker,  &c.»  hy  John  C.  Warren :  182*5.     North  Amer,  M«*d.  Jr^um.,  voL  Ui.  p.  U'^% 
*  Amer.  Journ.  M«d.  Sci.,  vol.  JtrL  p.  226, 1835.  From  Loud.  Med.  Go*.,  Tol.  x.  j 
Wormftld,  London  Med.  Gaa,,  1836, 
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ligamentura  teres  had  been  wholly  detached,  and  there  was  a  laceration 
in  the  lower  part  of  the  capsular  ligament.* 

Dr.  Blackman,  of  Cincinnati,  informs  me  that  in  Jan.  1859,  he  re- 
duced a  sub-cotyloid,  incomplete  dislocation,  in  a  man  set.  70,  by 
manipulation,  Dr.  Judkins  lifting  the  thigh  upwards  and  outwards  by 
means  of  a  towel,  while  Dr.  Blackman  first  flexed  and  then  abducted 
the  limb. 

5.  Dislocations  Forvxirds  into  the  Perineum. 

Syn, — "  P^rineales ;"  Malgaigne.  "  Luxation  ear  la  branohe  asoendante  de  Pisohion ;" 
D'Amblard.    "  Inwards  on  the  ramus  of  the  os  pubis ;''  Skej. 

D'Amblard  published  an  example  of  this  accident  in  1821,  occa- 
sioned by  a  violent  muscular  exertion  made  by  the  patient  in  an  efibrt 
to  spring  into  his  carriage,  the  symptoms  attending  which  did  not 
diflTer  materially  from  those  which  were  found  to  be  present  in  the 
three  following  examples,  except  that  in  the  first  case  the  toes  were 
tamed  slightly  inwards,  while  m  each  of  the  other  cases  they  were 
turned  outwards.^ 

Mr.  E ,  sdt.  85,  a  calker  by  occupation.  The  injury  was  re- 
ceived while  at  work  under  the  bottom  of  a  canal  boat,  July  20, 1831, 
the  boat  being  raised  upon  props  three  and  a  half  feet  long.  The 
patient  was  standing  very  much  bent  forwards,  with  his  feet  far  apart, 
between  which  lay  a  piece  of  round  timber  one  foot  in  diameter,  when 
the  props  gave  way,  letting  the  whole  weight  of  the  boat  upon  him- 
self and  his  companions.  One  of  the  workmen  was  killed  outright. 
On  extricating  Mr.  E.  from  his  situation,  the  left  leg  and  thigh  were 
found  extended  at  a  right  angle  with  the  body,  the  toes  turned  slightly 
inwards,  the  natural  form  of  the  nates  was  lost,  and  the  head  of  the 
femur  could  be  felt  distinctly  moving,  when  the  limb  was  rotated,  in 
the  perineum,  behind  the  scrotum,  and  near  the  bulb  of  the  urethra. 

For  the  purpose  of  reduction,  the  patient  was  laid  on  his  back  upon 
a  table,  and  the  pelvis  made  fast  by  a  muslin  band.  Extension,  ac- 
companied'with  moderate  rotation,  was  then  made  in  a  direction  out- 
wards and  downwards,  bringing  the  head  of  the  bone  over  the  ascend- 
ing ramus  of  the  ischium,  beyond  which  it  was  lying,  into  the  foramen 
thyroideum;  and  from  this  position  the  bone  was  replaced  in  the 
acetabulum,  by  carrying  the  dislocated  limb  forcibly  across  the  oppo- 
site one.    The  patient  soon  recovered  the  use  of  the  joint.' 

J.  B.,  an  Irishman,  set.  40,  on  entering  the  St.  Louis  Hospital,  gave 
the  following  account  of  his  accident,  which  had  occurred  six  hours 
previously.  He  was  engaged  in  excavating  earth,  and  having  under- 
mined a  bank,  it  unexpectedly  fell  upon  his  back  while  he  was  stand- 
ing in  a  bent  position,  with  his  thighs  stretched  widely  apart.  The- 
weight  crushed  him  to  the  earth,  breaking  both  bones  of  his  right  leg,. 
the  radius  of  the  same  side,  and  dislocating  the  left  hip  into  the  peri- 

1  Luke,  Med.  News  and  Library,  vol.  xvi.  p.  34,  Maroh,  1858 ;  from  Med.  Times  audi 
Oaz.,  Jan.  2, 1858. 

'  Malgaigne,  op.  oit.,  torn.  ii.  p.  876. 

*  W.  Parker,  New  York  Med.  aaz.,1841 ;  N.  T.  Jonm.  Med.,  Maroh,  1852,  p.  188 
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Deuro.  Thethigb  pre^nted  a  peculiar app>earaDce,  being  pUoed  qtiile 
at  a  right  angle  with  the  body,  but  somewhat  inclined  Jorwatxls.  Tht 
part  of  the  hip  naturally  occupied  by  the  trochanter  major  presented 
u  depression  deep  enough  to  receive  the  clenched  fist;  while  the  htaA 
of  the  bone  could  be  both  seen  and  felt  projecting  beneath  the  sldu  of 
the  raphe  in  the  perineum.  Rotation  of  the  limb,  which  wa*  dilEntilt 
and  excessively  painful,  rendered  the  position  of  the  head  still 
manifest.  The  patient  had  also  retention  of  urine,  occasioned  i>.^.^' 
bly  by  the  pressure  of  the  femur  upon  the  urethra.  Having  dressed 
the  fractures,  Dr.  Pojie  placed  the  patient  under  the  full  n"  if 

chloroform,  and  then  proceeded  to  reduce  the  dislocated  ■  r 

which  purpose  "two  loops  were  applied,  interlocking  each  otbvrm 
the  groin,  and  using  the  leg  as  a  lever,  extension,  by  means  of  ii» 
pulleys,  was  made  transversely  to  the  axis  of  the  body.  A  steady 
force  was  kept  up  for  a  short  time,  and  the  thigh-bone  glided  into  its 
socket  with  a  snap  that  was  heard  by  every  attendant  and  patient  in 
the  large  ward.^'^ 

A  man,  let.  22,  w^as  admitted  to  the  Toronto  Hospital,  under  the 
care  of  Dr.  E.  W,  Hodder,  Jan.  15,  1855,  having  been  injured  by  the 
fall  of  a  bank  of  earth  an  hour  before.  The  head  of  the  right  femur 
was  found  under  the  arch  of  the  pubes,  the  neck  resting  upon  the  as- 
cending ramus.  The  thigh  formed  nearly  a  right  angle  with  tl>e 
body ;  it  was  also  strongly  abducted^  and  the  toes  were  slightly  everted 
On  the  following  day,  the  patient  beiug  placed  under  the  n  f 

chloroform,  extension  and  counter-extension  were  employ l 
direction  of  the  axis  of  the  femur,  that  is,  nearly  at  right  angles 
the  body,  while,  at  the  same  moment,  the  upper  portion  of  the  fei 
was  lilted  by  a  round  towel.     By  this  manoeuvre  the  head  of  the  ^ 
was  carried  into  the  foramen  thyroideum.    The  force  was  now  applie 
in  a  direction  "more  upwards  and  outwards;  the  ankle  held  by  tie 
assistant  was  drawn  under  the  other  and  at  the  same  time  rota 
lu  a  few  minutes  the  complete  reduction  waa  accomplished.    HLsj 
covery  has  been  steady,  and  three  weeks  later  he  w^as  diacbarged  1 
able  to  walk  very  well  with  the  aid  of  a  cane/ 


§  6.  Ancient  Dislocations  of  thb  Femiib, 

Says  Sir  Astley  Cooper:  "I  am  of  opinion  that  three  months  tfUf 
the  accident,  for  the  shoulder,  and  eight  weeks  for  the  hip  may  be 
fixed  as  the  period  at  which  it  would  be  imprudent  to  attempt  to  make 
the  reduction,  except  in  persons  of  extremely  relaxed  fibre,  or  of  ad- 
vanced age.     At  the  same  time,  I  am   fully  aware  that  dislocatioti 
have  been  i-educed  at  a  more  distant  period  than  that  which  I  hai^ 
niontioned ;  but  in  many  instances  the  reduction  has  been  aCteodts 
with  the  evil  results  which  I  have  just  been  deprecating.'*     Aremar 
which  later  surgeons  do  not  seem  always  to  have  correctly  under 

*  Pope,  St.  Loafs  Med.  and  Surg.  Jomra.,  July,  1650;  K,  Y.  Joaro.  MeiLJ 
1852.  p.  198. 
*  Hodder,  British  Araer,  Joum.,  UAroh,  1861. 
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or  whicb,  if  tbej  have  tmderstoorl,  they  have  not  correctly  represented ; 
since  it  has  manj  times  been  affirmed  of  this  distinguished  surgeon, 
that  he  regarded  reduction  of  the  hip  aa  impossible  after  eight  weeks, 
and  they  have  proceeded  to  cite  examples  which  would  prove  that  he 
was  in  error.  But  long  before  Sir  Astley's  day,  Gockel  mentioned  a 
case  of  reduction  of  the  femur  afler  six  months,  and  Guilknme  de 
Salicet  declared  that  he  had  reduced  a  similar  dislocation  after  one 
year,*  and  Sir  Astley  says,  that  he  is  '^  folly  aware"  of  the  existence  of 
such  facts;  yet  with  a  knowledge  of  what  has  so  frequently  followed 
these  attempts,  he  would  not  recommend  the  trial  after  eight  weeks, 
except  under  the  circumstances  by  him  stated ;  and  notwithstanding 
the  number  of  these  reported  successes  has  been  considerably  increased 
in  our  day,  we  suspect  that  Sir  Astley *s  role  will  continue  to  govern 
experienced  and  discreet  surgeons-  Two  examples  which  have  re- 
cently been  published  of  successful  reduction  after  six  months  by 
manipulation,  would  encourage  a  hope  that  the  period  migbt  be  greatly 
extended,  were  it  not  that  manipulation  also  has  already  failed  many 
times  in  the  ease  of  ancient  luxations,  and  that  the  attempt  has  some- 
times been  followed  with  disastrous  results,  even  in  recent  cases. 

The  following  are  the  two  examples  of  reduction  by  manipulation 
after  the  lapse  of  six  months : — 

On  the  21st  of  March,  185t>,  a  man  presented  himself  at  the  Com- 
merciai  Ilospita],  Cincinnati,  with  a  dislocation  of  the  femur  upon  the 
dorsum  ilii,  of  six  months*  standing.  The  limb  was  shortened  two 
inches.  Dr.  Blackman,  under  whose  care  he  was  admitted*  adminis- 
tered chloroform,  and  by  manipulating  after  the  method  described  by 
Dr.  Reid,  the  reduction  was  accomplished.' 

In  a  letter  addressed  to  me  by  Dr.  Blackman,  and  dated  April  21st, 
1859,  he  informs  me  that  this  patient  presented  himself  again  before 
the  class  about  six  months  since,  and  the  restoration  of  the  functions 
of  the  limb  was  found  to  be  complete. 

The  second  example  occurred  in  the  practice  of  Martial  Dupierris, 
of  Havana,  Cuba.  A  Chinese  boy  named  A-sin,  aged  about  sixteen 
years,  arrived  at  Havana  on  the  fourth  of  June,  1856,  suffering  under 
a  severe  illness,  which  confined  him  for  a  month  or  more  to  his  bed, 
and  the  existence  of  the  dislocation  was  not  discovered  until  he  had 
gufficiently  recovered  to  rise  upon  his  feet.  It  was  then  ascertained 
that  he  had  a  dislocation  of  the  left  femur  upon  the  dorsum  ilii.  Upon 
inquiry,  Dr.  Dupierris  learned  that  the  accident  had  occurred  be* 
fore  leaving  China,  a  period  of  more  than  six  months.  The  boy  was 
still  feeble,  the  limb  somewhat  emaciated,  and  instead  of  being  rigid 
from  muscular  contraction,  all  the  muscles  *' were  in  a  flaccid  condi* 
tion,  excejit  the  great  gluteal,  which  was  painful  to  the  touch."  Deem- 
ing the  use  of  angesthetics  improper,  on  account  of  the  boy's  feeble 
condition,  these  agents  were  not  employed.  Dr.  Dupierris  describes 
the  method  of  reduction  as  follows:  "The  body  being  held  by  two 

I  M»lgaigne|  op.  cit.,  torn.  ii.  p.  185 ;  from  GftUicmifim  Medico-praotioiim,  U1id,1700| 
p.  268. 

*  Blftoktoan,  Oblo  Med.  and  Surg.  Joura.,  vol.  viiL  p.  522. 
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atisistants  by  means  of  two  bands,  one  of  which  pafised  hcoeaA  At 
perineum,  and  the  other  under  the  axillie,  tractioa  was  made  tipo©  the 
limb  by  two  strong  and  intelligent  assistants.  The  tnoTenie^  o/f  the 
head  of  the  bone,  resulting  from  this  manoeuvre,  waa  rerj  linilei 
even  when  the  force  was  much  increased ;  and  the  excmciatiiig  piiii, 
which  the  patient  referred  to  the  iliac  region,  compelied  im  far  lk 
moment  to  desist, 

''The  following  day,  the  patient  having  obtained  a  tolerable  night's 
rest  by  means  of  a  narcotic  potion,  I  concluded  to  attempt  the  reduo- 
tion  by  flexion,  believing  that  I  could  thus  better  pre  veal  any  aoddeoi 
which  the  neces^^ry  force  might  produce;  the  operator,  in  adoptiii 
this  method,  having  it  in  his  power  to  follow  the  bead  of  the  booe  bf 

Sres&ure  upon  it  with  the  hand,  aiding  its  movement  in  the  proper 
irection,  or  correcting  any  deviation  that  may  occur.  The  emactaibed 
condition  of  the  boy  was  eminently  favorable  for  such  a  prooed«i«. 
''The  patient  being  placed  upon  his  back,  and  the  trunk  of  the  body 
made  steady  by  assistants,  with  the  left  hand  I  grasped  the  appcr 
part  of  the  leg,  placed  the  right  hand  upon  the  head  of  the  bone  in  iht 
iliac  fossa,  and  then  proceeded  to  flex  the  leg  upon  the  thigh,  and  ibe 
thigh  upon  the  pelvis.  By  this  movement  the  great  gluteal  mnmk 
was  relaxed,  and  the  head  of  the  bone  advanced,  while  with  the  rigfct 
hand  I  directed  the  latter  toward  the  cotyloid  cavity*  As  aoon  is  I 
judged  the  head  to  be  immediately  above  the  centre  of  the  socket  I 
extended  the  leg,  the  thigh  remaining  flexed  at  a  right  angle;  lal 
then  using  the  lirab  as  a  lever,  I  rotated  it  from  within  outwarda^  sod 
at  the  same  time  extended  it  by  making  a  movement  of  cironmd actios 
in  a  similar  direction.  When  by  these  procedures  the  limb  wi* 
brought  near  to  its  opposite  fellow,  a  snap  audible  to  the  aasigtaiit$> 
and  of  a  deeper  character  than  is  ordmarily  observed  in  the  radoctioft 
of  recent  dislocations,  indicated  the  return  of  the  head  of  the  bone  to 
its  natural  position;  a  fact  which  was  further  substantiated  brtb* 
establishment  of  the  original  length  and  form  of  the  member  and  iix 
subsidence  of  the  pain. 

*'Th0  after  treatment  consisted  in  placing  a  pad  between  the  kneer 
and  another  between  the  internal  malleoli,  and  confining  Ibd  li»bi 
together  by  two  bands,  one  above  the  knees,  and  the  other  around  tb6 
lower  part  of  the  legs.  But  in  spite  of  these  precautions  to  pret!9(t 
redisplacement,  the  next  morning  I  found  that  the  dislocation  hd 
been  repro^luced.  It  was  again  reduced,  but  for  three  8UCoeesive  diTi 
there  was  a  redisplacement.  After  this,  however,  the  head  of  the  booe 
kept  its  place ;  passive  motion  was  daily  employed,  and  all  aafliefiog 
ceased.  After  twenty  days  of  rest,  and  a  liberal  use  of  the  lactate  of 
iron,  ihe  patient  was  allowed  to  get  up ;  and,  being  provided  with  a 
pair  of  crutches,  upon  which  he  exercised  himself  daily,  imp'^'^^^' 
very  rapidly.  The  muscles  gradually  recovered  their  bulk  and  v 
and  at  the  end  of  forty-eight  days  he  was  enabled  to  walk  wim^oji 
crutches,  although  with  some  fear  of  falling.  About  the  middle  rf 
August,  he  was  put  to  work  in  a  cigar  manofftctory,  and  haaooottned 
well  ever  since/^ 

In  the  comparison  of  the  relative  value  and  haaards  of  the  diferent 
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modes  of  reduction  I  have  cited  several  examples  of  fracture  of  the 
neck  of  the  femur  in  the  attempt  to  reduce  ancient  dislocations. 

§  7.  Partial  Dislocations  op  the  Femur. 

Malgaigne  declares  that  certain  experiments  made  upon  the  cadaver 
led  him,  at  one  time,  to  the  conclusion  that  all  primitive  luxations  of 
the  femur  were  incomplete,  and  that  the  old  complete  luxations  found 
in  autopsies,  had  become  so  consecutively.  Later  observations  have 
taught  him  to  correct  this  error,  yet  he  still  finds  "incomplete  back- 
ward luxations  quite  common,  and  incomplete  dislocations  in  all  the 
other  directions  much  more  common." 

I  have  more  than  once  found  occasion  to  call  in  question  the 
accuracy  of  Malgaigne's  views  in  relation  to  partial  dislocations,  the 
relative  frequency  of  which  he  seems  constantly  disposed  to  greatly 
exaggerate.  We  cannot  see  the  propriety  of  calling  those  cases  par- 
tial dislocations,  in  which  the  head  of  the  bone  has  fairly  left  the  coty- 
loid cavity,  and  mounted  upon  its  margin ;  even  if  it  remains  in  this 
position  without  tearing  the  capsule ;  since  the  articular  surfaces  are 
now  as  completely  separated  as  if  the  capsule  had  given  way,  and  the 
head  of  the  bone  had  escaped  through  the  laceration.  It  is  in  fact  a 
complete  luxation.  But  I  doubt  very  much  whether  the  head  of  the 
bone  ever  rests  upon  the  margin  of  the  acetabulum  without  tearing 
the  capsule,  unless  it  has  previously  undergone  certain  pathological 
changes,  such  as  I  have  already  described ;  at  least  I  cannot  hesitate 
to  reject  all  those  examples  in  which  the  head  of  the  femur  is  sup- 
posed to  rest  upon  the  upper  or  outer  margin  of  the  acetabulum ;  and 
if  I  permit  myself  to  speak  of  incomplete  dislocations  at  all  in  this 
connection,  I  shall  reserve  the  term  for  those  rare  cases  in  which  the 
head  of  the  femur  becomes  engaged  in  the  cotyloid  notch,  after  break- 
ing down  the  fibrous  band  which,  in  the  natural  state,  is  continuous 
with  the  rim  of  the  acetabulum. 

Of  this  form  of  dislocation,  I  think  I  have  met  with  two  examples ; 
one  of  which  was  in  the  person  of  the  boy  Lower,  already  mentioned, 
whose  thigh  was  reduced  accidentally  by  his  father;  and  the  other 
occurred  in  a  boy  fifteen  years  of  age,  residing  at  that  time  in  Rutland, 
Vermont.  He  was  brought  to  me  on  the  28th  of  May,  1842,  by  Dr. 
Haynes,  of  Rutland,  at  which  time  the  dislocation  had  existed  five 
years.  His  account  of  himself  was  that  in  walking  upon  a  slippery 
floor,  his  left  leg  slid  outwards  and  backwards  in  such  a  manner  as 
that  when  he  fell  it  was  fairly  doubled  under  his  back.  On  the  tenth 
day  following  the  accident,  he  began  to  walk  with  some  help,  and  he 
has  continued  to  walk  ever  since,  but  with  a  manifest  halt.  Three 
months  after  the  injury  was  received,  it  was  first  seen  by  several 
surgeons,  who  pronounced  it  a  dislocation,  and  attempted  reduction 
without  mechanical  aid,  but  were  unsuccessful. 

When  the  young  man  was  brought  to  me,  the  limb  was  neither 
lengthened  nor  shortened,  but  the  thigh  was  forcibly  abducted  and 
rotated  outwards.  It  could  not  be  flexed  nor  greatly  extended.  The 
44 
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head  of  the  femur  could  he  distinctly  felt,  as  it  lay  anterior  ii 
socket,  but  not  sufficiently  far  forwards  to  rest  upon  the  fommeQ 
ovale. 

J,  C.  Warren,  of  Boston,  has  reported  a  similar  example  in  a  child 
BIX  years  old,  who  was  brought,  April  21,  ISil,  to  the  Mossacbaaetu 
General  Hospital.  Dr.  Hale,  who  saw  the  lad  at  the  end  of  two  weeH 
thought  it  a  dislocation,  but  it  had  been  treated  by  at*  '  nron 
as  a  case  of  liip*discase.    The  dislocation  had  now  ex  -^^^f 

ten  wrecks.    The  limb  was  a  little  lengthened,  abducted,  tunMxi  oav 
wards,  and  advanced  in  front  of  the  bocly,  with  very  slight  rnuiiuo 
either  flexion  or  extension,  and  almost  no  tenderness  about  the  jm 
Dr.  Warren,  also,  was  able  to  feel  indistinctly  the  head  of  ibe 
**  immediately  external  to,  and  in  contact  with,  the  iasertioo  of 
triceps  and  gracilis  muscles,'* 

An  attempt  was  made  by  manual  extension  and  maoipiilatioQ 
accomplish  the  reduction,  but  without  success.* 

It  is  probable  that  both  the  above  cases  which  I  haye  docril 
at  length,  were  examples  of  partial  dislocation ;  yet  I  cannot 
from  others  a  doubt  which  I  actually  entertain  whether  th< 
not,  after  all,  only  examples  of  hip-joint  disease,  arrested  after 
wrought  certain  slight  pathological  changes  in  the  joint  and  the 
sues  adjacent     If,  however,  they  were  not  examples  of  inoompl 
dislocations  of  the  hip-joint,  then  I  question  whether  any  each 
have  ever  occurred. 


§  8.  Coxo-FSMoaAL  Dislocations,  Complicated  with  FaAcrusx  or  thi 

Femur. 

Such  complications  are  exceedingly  rare,  but  it  will  not  do  to  den 
their  possibility ;  although  in  some  of  the  cases  reported,  the  tesiimoa 
is  so  incomplete  as  to  leave  a  doubt  whether  the  surgeons  have 
erred  in  their  diagnosis. 

James  Douglas  has  reported  a  case  of  dislocation  upon  the  pnhes, 
complicated  with  a  fracture  of  the  neck  of  the  femur,  the  actual  coo- 
dition  of  which  was  verified  by  an  autopsy ;  the  patient  havioi?  died 
twelve  years  after  the  injury  was  received.     The  head  of  t'  r 

still  remained  above  the  pubes,  and  was  in  no  way  cunnectc*. 
neck  or  shaft.     Tlie  upper  end  of  the  femur  projected  in  the  ga»ia, 
lying  upon  the  inside  of  the  femoral  artery  and  vein,     Many  otb^ 
curious  pathological  changes  had  also  occurred.* 

The  well-authenticated  examples  of  reduction  of  the  di.-V^"'**^"' 
where  the  femur  was  broken  also,  are  still  more  rare;  and  - 
the  recorded  examples  which  my  researches  have  discovei^il,  actU 
additional  confirmation. 

John  Bloxham,  of  Newport,  in  the  Isle  of  Wight,  claims  lo  hift 
reduced  a  dislocation  of  the  femur  on  the  pubes,  which  was  aooue* 

*  WjiiTen,  Boat.  Med.  and  Sorg.  Journ.,  toI.  xxiv.  p.  220. 

■  Amer.  Jouru.  Med.  Scu,  vol.  Jisxiu.  p.  455,  from  LodU.  and  Edin.  Mouth.  Jotint. 
ofMtfd.  Scl.,  Dvc.  IU3, 
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panied  with  a  fracture  of  the  thigh  a  little  above  its  middle.  The 
following  is  the  account  of  this  interesting  case  which  we  jBnd  in  the 
London  Medico- Chirurgical  Review^  copied  from  the  Medical  Gazette  of 
Aug.  24th,  1833.  We  regret  that  we  are  unable  to  see  the  account  as 
published  in  the  Gazette,  which  might  supply  some  circumstances 
important  to  a  full  appreciation  of  the  case : — 

On  the  seventh  or  eighth  day  after  the  accident,  "  the  patient  was 
laid  upon  his  back  on  the  bed  and  kept  in  that  position  by  means  of 
a  sheet  passed  across  the  pelvis,  and  fastened  to  the  bedstead ;  another 
sheet  was  also  passed  over  the  left  groin,  and  secured  in  a  similar 
manner.  The  dislocated  and  fractured  limb  was  then  inclosed  in 
splints,  one  of  which  extended  up  the  back  of  the  thigh  as  far  as  the 
tuberosity  of  the  ischium.  Pulleys,  which  were  secured  to  a  staple  in 
the  ceiling,  placed  at  the  distance  of  a  foot  to  the  right  of  a  point 
vertical  to  the  patient's  navel,  were  then  attached  to  a  bandage  fastened 
round  the  splints  as  high  up  as  possible. 

"  The  foot  was  raised  with  the  knee  extended,  so  as  to  bring  the 
limb  nearly  to  a  right  angle  with  the  line  of  the  tackle,  when,  by 
drawing  gradually  on  the  cord,  in  the  course  of  about  ten  or  fifteen 
minutes  the  head  of  the  bone  was  rendered  movable,  and  was  brought 
considerably  more  forward.  I  then  began  to  press  on  the  head  of  the 
bone,  so  as  to  push  it  downwards,  whilst  the  pulleys  held  it  partially 
disengaged  from  the  pelvis.  In  a  few  minutes  the  head  of  the  bone 
passed  over  the  ridge  of  the  os  pubis,  and  I  then  directed  the  foot  to 
be  raised  a  little  higher,  which,  by  putting  the  gluteii  muscles  more 
upon  the  stretch,  was  calculated  to  render  them  more  efficient  in 
drawing  the  bone  into  its  proper  place.  By  this  manoeuvre,  the  head 
of  the  bone  was  drawn  backwards,  and  on  the  foot  being  more  elevat- 
ed and  the  cord  slackened,  it  continued  to  recede  from  my  fingeJrs  till 
the  trochanter  major  made  its  appearance  in  the  natural  situation,  and 
the  reduction  was  found  to  be  perfectly  complete. 

'*  Lest  the  head  of  the  bone  should  slip  backwards  on  the  dorsum 
ilii,  I  directed  an  assistant  to  apply  firm  pressure  during  the  latter 
part  of  the  process,  above  and  behind  the  acetabulum. 

"  The  apparatus  was  then  removed,  the  thigh  bound  up  in  short 
splints,  and  the  patient  laid  upon  a  double  inclined  plane.  No  symp- 
toms of  inflammation  appeared  afterwards  about  the  joint.  Passive 
motion  was  employed  at  the  end  of  a  week,  and  occasionally  repeated 
during  the  whole  reparatory  process."^ 

Without  intending  to  question  the  accuracy  of  the  statements  in 
this  case,  which,  in  the  main,  seem  to  bear  the  marks  of  credibility, 
we  must  express  our  surprise  that  so  little  difficulty  was  experienced 
in  the  reduction  if  the  femur  was  actually  broken,  no  more,  indeed, 
than  is  usually  experienced  when  the  bone  is  not  broken ;  and  that 
Mr.  Bloxham  was  able  to  employ  safely  pjissive  motion  at  the  end  of 
a  week. 

Charles  Thornhill  relates,  in  the  Londm  Medical  Gazette  for  July, 
1836,  a  case  of  fracture  of  the  femur  through  its  upper  third,  in  a 

»  Lond.  Med.-Chir.  Rev.,  vol.  xix.  p.  420,  Oct.  1833. 
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man  jet.  40,  with  dislocation  into  the  ischiatic  notch ;  nrhich  dUl 
tion,  he  assures  us,  was  reduced  at  the  end  of  six  weeks.  But  ii 
much  more  probable  that,  instead  of  reducing  a  dislocation,  he 
fractured  the  l3one.  During  more  than  one  hour  and  a  half,  aided 
pulleys,  tractions  and  manipulations  were  made  in  almost  every 
rection. 

The  upper  part  of  the  thigh  was  lifted  with  all  the  strength  of  01 
man  by  means  of  a  jack  towel ;  it  was  violently  rotated,  addu» 
and  abducted.     Both  the  perineal  and  the  knee  band  gave  way,  from 
the  excess  of  the  force  employed;  and,  finally,  the  bead  of  the  femur 
resumed  its  place  with  an  audible  crash.    After  which  the  *'limb  wi* 
of  nearly  equal  length  with  the  other  ;*^  but  there  remained  an  "11 
mense  deposit''  around  the  acetabulum.* 

Malgaigne  says  that  M.  EtiSve  found  a  poor  fellow  with  a  disloca- 
tion of  his  left  thigh  backwards,  a  fracture  Dear  its  middle,  a  penetml- 
ing  wound  of  the  knee,  and  a  fracture  of  the  fibula  in  the  same  leg. 
Without  delay  be  proceeded  to  reduce  the  dislocation  by  direct! 
assistants  to  support  the  body,  three  to  support  the  leg,  and  two' 
to  make  extension  from  a  towel  tied  not  very  rightly  around 
thigh  above  the  fracture.  The  leg  was  then  extended  upon  the  thi 
and  the  thigh  flexed  upon  the  pelvis  until  it  was  at  a  right  angle 
the  body ;  and  after  a  gradual  extension  had  been  made  in  ^' 
tion,  M,  EtiJve  pushed  with  all  his  strength  the  head  of  the 
its  socket.  Of  which  case  Malgaigne  justly  remarks,  that  the  **ex 
sion"  practised  by  the  surgeon  was  only  imaginary.*  If  the  reduciii 
was  accomplished  at  all,  it  was  by  manipulation  and  pressure. 

Finally,  Markoe  relates  in  the  paper  to  which  we  have  aire 
several  times  made  allusion,  the  case  of  a  boy  sBt.  8,  who  was  admi 
ted  into  the  New  York  City  Hospital  on  the  29th  of  June,  185 
a  compound  fracture  of  the  right  thigh,  a  simple  fracture  of  tl 
and  a  dislocation  of  the  head  of  the  right  femur  upwards  and  bacl 
wards  upon  the  dorsum  ilii. 

When  placed  upon  the  bed,  the  right  limb  lay  obliquely  across  I 
abdomen  of  the  boy,  with  the  foot  resting  against  the  axilla  of 
left  side.     "The  house-surgeon,  to  whose  care  the  case  fell  on  ad:j 
sion^  took  the  injured  limb  in  his  hands  and  very  carefully  ca: 
over  the  abdomen  to  the  right  side,  and  then  adducted  it  and  b; 
it  down  toward  the  straight  position/^  during  which  procedure  tl 
head  of  the  bone  is  supposed  to  have  resumed  its  place  in  the 

Such  is  the  account  furnished  of  the  symptoms  and  treat 
this  extraordinary  case;  too  meagre  certainly  to  entitle  it  to  tni 
confidence,  or  to  permit  us  to  draw  from  it  any  pracUcal  infercnoed' 
We  are  not  even  informed  what  was  the  name  of  the  young  man  who 
alone  saw  and  treated  the  case,  nor  what  was  his  responsibility  as 
surgeon, 

I  have  been  unable  to  find  any  other  examples  of  fracture  of  ih 
femur  complicated  with  dislocation ;  and,  rejecting  at  least  Mr.  Tbora 

'  Amer,  Jonrn.  Med.  8d.,  rol.  ^%w.  p.  218- 

•  Mii)gai^n«,  op.  oiU,  torn*  ii,  p.  206 :  from  Gftiette  M6d*,  183S,  p.  757. 

•  K«w  York  Jouni.  Med.,  Jan»  1855,  p.  3t». 
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hiWs  case  as  altogether  incredible,  the  proper  conclusion  would  be, 
that  reduction  is  sometimes  possible  in  recent  cases,  if  the  surgeon 
will  resort  promptly,  before  swelling  and  muscular  contractions  have 
taken  place,  to  manipulation  combined  with  pressure  upon  the  head 
of  the  bone.  Indeed,  it  is  probable  that  pressure  alone  is  the  means 
upon  which  the  success  will  finally  depend.  Richet  says  that  he  has 
several  times  dislocated  the  femur  in  the  cadaver;  and  then,  having 
sawn  off  the  head  so  as  to  represent  a  fracture,  he  has  always  been 
able  to  push  the  head  of  the  bone  easily  into  its  socket.*  By  seizing 
the  moment  then  when  the  patient  is  laboring  under  the  shock,  or  by 
placing  him  completely  under  the  influence  of  an  anaesthetic,  no  re- 
sistance will  be  offered  by  the  muscles  any  more  than  in  the  cadaver, 
and  the  reduction  may,  perhaps,  be  easily  effected. 

I  have  no  confidence  that  anything  can  be  accomplished  by  exten- 
sion ;  nor  do  I  think  it  will  be  best  to  wait  until  the  femur  has  united, 
since  such  delay  will  probably  render  the  reduction  impossible. 

§  9.  Voluntary  Dislocations  op  the  Femxtr. 

Examples  in  which  persons,  having  suffered  no  disease  of  the  hip- 
joint>  have  been  able  voluntarily  to  dislocate  the  femur,  have,  from 
time  to  time,  been  recorded,  but  I  am  not  aware  that  any  dissections 
have  ever  been  made  in  these  cases.  I  shall,  therefore,  not  attempt 
any  explanation  of  the  facts,  but  simply  record  them  as  matters  of 
curious  interest,  and  for  the  purpose  of  inducing  others  to  make  of 
them  a  subject  of  investigation. 

Sir  Astley  Cooper  mentions  the  case  of  a  man,  who  could  throw 
out  the  head  of  the  thigh  bone  at  pleasure,  and  reduce  it  with  equal 
facility.  A  similar  case  is  alluded  to  by  Samuel  Cooper,  in  his  First 
Lines.  Gibson  mentions  a  case  reported  by  Dr.  Lewis,  of  North 
Carolina.*  The  following  case  was  reported  to  me  in  1865,  by  John 
M.  Forrest,  M.  D.,  of  Portland,  Maine,  to  whom  the  man  presented 
himself  as  a  "  substitute,"  while  Dr.  Forrest  was  in  the  service  of  the 
U.  S.  Army.    The  application  was  rejected. 

"  Wm.  G.  Gliddon,  set.  87,  farmer,  says  that  he  has  been  able  to  dis- 
locate and  replace  the  femur  at  the  left  hip-joint  since  he  was  a  boy. 
It  is  not  the  result  of  any  injury  or  disease  so  far  as  he  knows.  He  is  in 
good  health,  and  his  muscular  development  is  complete.     He  accom- 

{)lishes  the  dislocation  by  throwing  the  weight  of  his  body  upon  the 
eft  leg,  and  then  contracting  certain  muscles  about  the  hip.  The 
reduction  is  generally  more  difficult  than  the  dislocation,  sometimes 
requiring  the  aid  of  his  hand.  When  the  head  of  the  bone  is  out 
there  is  a  marked  projection  above  and  behind  the  trochanter  major, 
apparently  caused  by  the  pressure  of  the  head  in  this  situation ;  the 
limb  is  very  slightly  if  at  all  inverted ;  while  out  of  place  it  causes 
pain ;  and  after  a  few  repetitions  the  pain  becomes  so  great  as  to  com- 
pel him  to  desist.  The  limb  was  not  measured  while  it  was  dislo- 
cated.   When  the  limb  is  in  position  he  does  not  walk  lame." 

>  New  York  Jonrn.  Med.,  March,  1854,  p.  293 :  from  BaUet.  de  Th6r. 
'  Gibson's  Sargerj,  vol.  i.  p.  367,  6th  ed. 
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The  following  is  tlie  only  case  wbich  has  come  under  my  personal 
observation:  Dr.  Win.  G.  S.,  mL  24,  received  an  injury  on  the  oui 
side  of  the  right  knee,  in  Feb.,  1802,  from  tlie  kick  of  a  borse.  There'' 
was  no  apparent  injury  of  the  hip.  On  the  fourteenth  day  after  the 
accident  he  rode  forty  miles  on  horseback,  which  was  followed  by  some 
stiftness  in  the  right  hip.  Two  weeks  later,  in  mounting  his  horse,  he 
felt  something  slip  in  the  hip-joint.  From  thtat  day  until  this,  a  period 
of  four  years,  he  has  been  able  to  reproduce  the  same  slipping  volun> 
tarily,  and  which  phemomenon  I  recognize  as  a  dislocation  upwards 
and  backwards.  I  have  examined  him  more  than  once,  and  he  has 
dislocated  and  reduced  the  dislocatioD  in  ray  presence  repeatedly. 
Planting  his  right  foot  firmly  upon  the  floor  a  little  in  advance  of  rlie 
left,  with  his  toes  turned  out,  he  throws  his  weight  upon  the  right 
leg  by  carrying  his  pelvis  well  over  to  the  right,  and  then  contracts 
powerfully  the  gluteal  muscles.  Instantly  the  head  leaves  the  socket, 
and  seems  to  mount  upon  the  dorsum ;  the  trochanter  major  becomes 
rotated  inwards,  causing  a  slight  inward  rotation  of  the  leg  and  foot. 
He  can  do  the  same  when  lying  on  hts  back,  but  not  with  the  same 
ease.  Reduction  is  accomplished  without  change  of  position,  hut 
by  what  precise  manoeuvre  I  have  not  determined.  The  reduction  is 
more  quiet,  and  less  sudden  apparently  than  the  dislocation.  Both 
manoeuvres  are  accompanied  with  some  pain.  He  is  not  lame,  nor 
does  the  dislocatiou  take  place  without  his  volition. 
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Causes,— In  the  majority  of  cases  it  has  been  occasioned  by  musca- 
lar  action ;  and  especially  is  this  liable  to  occur  in  persons  who  are 
koock-kneed,  or  whose  external  condyles  have  not  the  usual  promi- 
nence anteriorly.     It  may  be  caused  by  suddenly  twisting  the  thish 
inwards  while  the  weight  of  the  body  rests  upon  the  foot,  and  the  leg 
is  thus  kept  turned  outwards;  or  by  falling  with  the  knee  turned 
inwards  and  the  foot  outwards.    Occasionally  it  is  the  result  of  a  hlow 
received  upon  the  inside,  or  upon  the  front  and  inner  margin  of  tbe 
patella.     In  some  persons  there  seems  to  exist  a  preternatural  I:    ' 
of  the  ligamentura  patelke  or  of  the  tendon  of  the  quadriceps  ext^ 
which  exposes  the  suliject  to  this  accideDt  from  very  trifling  causes, 
Fergussou  says  he  has  known  it  to  be  occasioned  by  a  child's  stepping 
upon  the  knee  of  a  person  lying  in  bed :  and  Skey  says  he  has  seea 
two  cases  which  occurred  spontaneously  during  sleep.     B.  Cooper 
baa  seen  a  young  lady  who  frequently  dislocated  her  rnitella  outwards 
by  merely  striking  her  toe  against  the  carpet,  or  in  dancing.     Boyer, 
Sir  Astley  Cooper,  and  others,  mention  similar  examples. 
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Pathological  Anatomy, — Most  frequently  the  dislocation  is  only  par- 
tial, the  inner  half  of  the  patella  resting  upon  the  articular  surface  of 
the  outer  condyle;  and  in  consequence  of  the  peculiar  obliquity  of 
these  surfaces,  together  with  the  action  of  the  vasti  and  rectus  femoris, 
the  outer  margin  of  the  patella  becomes  tilted  forwards. 

If  the  dislocation  is  more  complete,  this  margin  begins  to  fall  over 
backwards,  as  in  the  accompanying  drawing ;  and  in  more  extreme 
cases  the  patella  lies  flat  upon  the  outer  side  of  the  condyle,  with  its 
inner  margin  directed  forwards. 

When  the  dislocation  is  partial,  it  is  probable  that  neither  the  cap- 
sule nor  the  ligamentum  patellae  usually  suffers  much  laceration ;  but 
in  complete  dislocations  the  capsule  at  least  must  have  given  way 
more  or  less.  Norris,  of  Philadelphia,  reports  a  case  of  partial  luxa- 
tion in  which  the  complications  were  more  serious.  John  Scanlin,  set. 
82,  was  admitted  to  the  Pennsylvania  Hospital,  on  the  27th  of  August, 
1839,  in  consequence  of  injuries  received  a  short  time  previous  by 
having  become  entangled  in  machinery.  In  addition  to  several  frac- 
tures in  other  limbs,  he  was  found  to  have  a  subluxation  of  his  left 
patella  outwards,  its  outer  edge  being  much  raised 
and  resting  on  the  side  of  the  external  condyle  of 
the  femur,  while  its  inner  edge  was  depressed,  and 
firmly  fixed  in  the  hollow  between  the  condyles. 
The  internal  lateral  ligament  of  the  knee  was  rup- 
tured, allowing  the  head  of  the  tibia  to  be  moved 
considerably  outwards.  A  depression  existed,  also, 
between  the  tubercle  of  the  tibia  and  the  lower  end 
of  the  patella,  at  the  middle  and  inner  side  of  the 
knee,  evidently  produced  by  a  rupture  of  the  liga- 
mentum patellae  in  nearly  its  whole  extent.  There 
was  almost  no  swelling,  and  the  limb  was  moderately 
flexed.  By  firm  pressure  the  patella  could  be  re- 
stored to  position,  but  as  soon  as  the  hand  was  re- 
moved it  returned  to  its  original  position.  At  the 
end  of  two  months  "  a  good  degree  of  motion  existed 
at  the  knee-joint,  which  was  in  no  way  inflamed  or 
painful."^ 

Symptoms, — The  limb  is  slightly  bent,  but  im- 
movable ;  the  breadtb  of  the  knee  is  considerably 
increased;  the  inner  condyle  projects  unnaturally, 
and  the  patella  is  distinctly  felt  upon  the  outer  side.  If  the  disloca- 
tion is  partial,  the  outer  margin  of  the  patella  forms  an  irregular 
sharp  ridge  in  front  of  the  external  condyle.  If  it  is  complete,  the 
inner  margin  presents  itself  in  front  of  the  external  condyle,  and  the 
outer  margin  looks  backwards.  Usually  the  patient  suffers  great  pain 
as  long  as  the  dislocation  remains  unreduced. 

Watson,  of  New  York,  saw  a  case  of  complete  dislocation  of  the 
patella  outwards  in  a  fat  young  lady  with  lax  fibre,  and  occasioned 
by  dancing.  He  says  the  knee  was  slightly  but  firmly  flexed.  It 
was  reduced  by  a  very  slight  pressure  with  the  fingers,  and  although 

»  Norris,  Amer.  Joam.  Med.  Soi.,  toI.  xxv.,¥^\),\^>^,'^.TV^« 
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some  inflammation  with  effusioa  into  the  joint  ensued,  the  use  of  the 
lirab  was  completely  restored  in  a  week  or  ten  days.* 

Prognosis, — Reduction  is  in  general  easily  accomplished^  hot  a  re* 
luxation  is  very  prone  to  occur.  In  the  few  exaniples  reportad  of 
permanent  luxation,  the  patients  have  eventually  recovered  the  use 
the  limb  in  a  great  measure*  Boyer  saw  four  cases  of  thia  k]ii4 
three  of  which  it  existed  in  the  left  leg,  and  had  remained  from  in- 
fancy. The  patellae  were  easily  replaced,  but  unless  confined  ifcey  j 
soon  became  displaced  again;  not  one  of  them  found  it  necessarrM^I 
apply  for  surgical  aid,  as  *' they  suffered  no  great  inconvcnienoe  tnia^l 
the  luxation,  and  it  exempted  them  from  military  service." 

After  reduction,  very  little  or  no  inflammation  usual  I  v  falloira. 
Mr,  Key  has,  however,  narrated  a  case  in  O^uy^s  Hospital  JitporU^d 
death  from  suppuration  in  the  knee-joint,  following  upon  the  redoelioo 
of  an  inward  subluxation.  The  dislocation  was  produced  by  a  M 
while  carrying  a  pail,  and  was  reduced  by  very  gentle  pressure;  but 
the  patient,  a  girl,  ^t.  20,  although  apparently  in  good  health,  wai 
believed  to  be  somewhat  strumous.* 

Treatment, — In  order  to  relax  completely  the  quadriceps  extensor, 
by  whose  action  chiefly  the  patella  is  held  in  its  unnatural  position, 
the  body  should  be  bent  forwards,  while  at  the  same  moment  the  lt!g 
is  extended  upon  the  thigh  and  the  thigh  flexed  upon  the  botly.  The 
surgeon  will  accomplish  these  indications  in  the  moat  simple  manoer, 
by  placing  the  patient  in  a  chair  and  then  lifting  the  foot  upon  \tt$ 
own  shoulder,  as  he  kneels  or  sits  before  him.  Sometimes  thepatellt 
will  resume  its  position  at  once  when  this  manoeuvre  is  adopt4?ii;  but 
if  it  does  not,  slight  lateral  pressure,  made  with  the  fingers*  willgeoe- 
rally  be  found  sufficient  to  accomplish  the  reduction, 

A  man,  mt  27,  was  sitting  on  a  box  and  in  jumping  off  tripped  him- 
eelf  with  his  right  leg,  causing  a  partial  dislocation  of  the  paielU  of 
the  left  leg  outwards.  Half  an  hour  after  the  receipt  of  the  injury  I 
found  him  sitting,  with  the  knee  bent  and  in  great  pain.  The  patella 
lay  upon  the  outer  half  of  the  articular  surface,  with  its  outer  margiQ 
a  little  tilted  upwards.  Lifting  the  leg  and  thigh  to  a  right  angle  iriih 
the  body,  and  making  very  slight  pressure  upon  the  outer  margm  of 
the  patella,  it  immediately  resumed  its  place.  Very  little  inflamma- 
tion ensued. 

In  some  instances,  where  other  means  have  failed,  the  reduction  ba§ 
been  eftected  by  violent  flexion  and  extension  of  the  knee,  aide<l  ^»\' 
lateral  pressure. 

I  have  already  mentioned,  when  speaking  of  dislocations  into  tu»^ 
foramen  tbyroideura.  the  case  of  N.  Smith,  in  whose  person  I  fotmi  at 
the  same  moment  a  dislocation  of  the  thigh,  a  subluxation  outwanl* 
of  the  tibia,  and  a  complete  outward  luxation  of  the  corresponding 
patella*  This  was  occasioned  by  a  fall  from  a  height  upon  the  insitle 
of  the  knee.  I  reduced  the  tibia  first,  and  then  easily  replaced  the 
patella  by  lifting  the  leg  and  pushing  with  my  fingers  asrainst  its  outer 
margm.  w       o       -o 

'  Wiitsoti,  N<»w  York  .romn.  Med.,  roL  i,  p.  306* 
*  Op.  <jvl>,  ^oV,  V,  -^^  *i*iO. 
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In  many  cases  the  patients  themselves  have  reduced  the  dislocation 
immediately,  and  the  surgeon  is  only  consulted  in  relation  to  the  after 
treatment.  Liston  says  that  this  is  so  constantly  the  fact,  or  else  ^ch 
dislocations  are  really  so  rare,  that  it  has  never  happened  to  him  to 
Lave  an  opportunity  of  reducing  any  form  of  dislocation  of  the 
patella. 

Not  long  since,  a  young  gentleman  aet.  25,  residing  in  Somerset,  N.  Y., 
called  upon  me  in  consequence  of  having  discovered  a  floating  carti- 
lage in  his  knee-joint.  His  account  of  the  matter  was  that  on  the  first 
of  February,  1858,  he  was  kicked  by  a  cow  upon  the  outside  of  the 
right  leg  about  six  inches  below  the  knee,  and  that  he  immediately 
found  the  patella  dislocated  outwards.  After  several  efforts  he  finally 
succeeded  in  reducing  it  himself.  His  knee  soon  became  greatly 
swollen,  80  that  for  five  weeks  he  was  unable  to  walk,  and  he  has  been 
more  or  less  lame  to  this  time.  Six  months  after  the  accident  he  dis- 
covered a  floating  cartilage  on  the  inside  of  the  patella  about  one  inch 
in  diameter,  which  occasionally  slips  between  the  joint  surfaces,  and 
suddenly  trips  him  up. 


279. 


§  2.  Dislocations  of  the  Patella  Inwards. 

Causes.-^Jjess  frequent  than  dislocations  outwards,  they  are  occa- 
sioned generally  by  direct  blows  received  upon  the  outer  margin  of 
the  patella. 

The  symptoms,  pathological  anatomy,  and  treatment  will  be  the 
same  as  in  dislocations  outwards,  except  so  far  as 
these  must  necessarily  vary  from  the  opposite  posi-  *^' 

tion  of  the  patella. 

§  3.  Dislocations  of  the  Patella  upon  its  Axis. 

5yn.— "  Semi-rototion ;"  MiUer.    **  Luxation  Verticale ;"  Mal- 
*  gaigne. 

These  accidents,  of  which  up  to  the  present  mo- 
ment not  more  than  fifteen  examples  have  been 
recorded,  seem  to  be  the  result  of  the  same  causes 
which  produce  lateral  luxations;  and  indcKsd  they 
may  be  regarded  as  onlv  exaggerated  forms  of  in- 
complete lateral  dislocations.  In  these  latter  acci- 
dents, as  we  have  already  noticed,  the  external  or 
the  internal  margin  of  the  patella,  according  as  the 
subluxation  is  to  the  outer  or  inner  side,  is  thrown 
more  or  less  obliquely  forwards;  a  position  into 
which  it  is  carried  partly  by  the  peculiar  form  of  the 
articulating  surfaces,  and  partly  by  the  action  of  the  vasti  and  rectus 
femoris  muscles.  If  now  these  muscles  were  to  contract  suddenly 
and  violently,  and  the  return  of  the  patella  to  its  normal  position  was 
prevented  by  the  lodgment  of  one  of  its  margins  in  the  inter-condylo- 
idean  fossa,  the  other  or  free  margin  would  be  compelled  to  rise  until 
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it  became  perpendicuilar  to  the  limb,  or  it  miglit  perhaps  even  beooi 
completely  reversed  in  its  socket.     The  signs  of  this  accident  are  sue! 
as  to  render  an  error  in  the  diagnosis  almost  impossible.     The  licnl 
is  generally  found  forcibly  extended,  occasionally  it  is  in  a  positi 
of  moderate  flexion,  but  the  projection  of  the  sharp  border  of  thi 
patella  directly  forwards  under  the  skin,  is  itself  sufficient  to  deter- 
mine the  true  nature  of  the  injury. 

Reduction  may  be  efYected  by  the  same  manoeuvres  which  we  ha 
recommended  in  lateral  luxations;  but  if  these  measures  do  not  sui 
ceed,  we  may  direct  the  patient  to  make  a  violent  eftbrt  himself  to* 
flex  and  extend  the  limb,  or  the  surgeon  may  force  the  limb  into 
flexion  and  extension  alternately,  or  he  may  rotate  the  tibia  upon  ibe 
femur,  and  then  flex.  Finally,  he  ought  to  make  use  of  lateral  prcs- 
Fure  also,  upon  both  margins  of  the  upright  patella,  but  in  opposite 
directions, 

Watson,  of  New  York,  has  related  the  following  example  of  rota- 
tion of  the  patella  upon  its  inner  margin  (**  Luxation  Verticale  Exteme," 

Henry  Burton,  aged  about  thirty-five  years,  of  rather  slender  frame, 
while  riding  on  horseback  in  a  crowd,  received  a  blow  upon  his  knee 
from  a  horse  ridden  by  another  person.  When  seen  by  Dr.  Watson, 
soon  after  the  accident,  the  leg  was  perfectly  straight,  but  could  be 
flexed  to  about  an  angle  of  140°  without  causing  pain.  *' The  patella 
appeared  to  be  slightly  drawn  up,  and  it  was  twisted  upon  its  axis, 
presenting  its  outer  edge,  in  a  prominent  hard  Iine»  in  front  of  the 
knee;  its  inner  edge  was  resting  either  in  the  groove  between  the 
condyles  of  the  femur^  upon  which  its  posterior  face  should  naturally 
play,  or  in  the  small  depression  on  the  anterior  face  of  the  femur, 
immediately  above  this  groove.  The  anterior  surface  of  the  patella 
was  turned  inwards,  its  posterior  surface  outwards,  and  it  rested  nearly 
at  right  angles  with  its  natural  position.  Its  upper  and  lower  attach* 
ments  were  both  preserved,  and  could  be  distinctly  felt;  and  a  sort  of 
band  appeared  to  pass  from  its  under,  or,  as  it  now  lay,  its  outer  face. 
inwards  to  the  deeper  portion  of  the  knee-joint.  This  band,  as  I  con- 
ceived, was  caused  either  by  the  tension  of  the  capsular  ligament,  or 
by  the  rupture  of  its  edge,  as  it  passes  from  the  outer  side  of  the 
patella.  Tlie  position  of  the  bone  was  so  well  marked  that  no  one  at 
all  acquainted  with  the  anatomy  of  the  part  could  mistake  the  nature 
of  the  accident. 

"  With  the  leg  extended,  and  the  anterior  muscles  of  the  this^h 
forced  downwards  as  much  as  possible,  pressure  was  made  upon  the 
patella  with  the  expectation  of  forcing  down  its  prominent  edge.  The 
eftbrt  was  followed  only  by  an  increase  of  pain,  the  bone  remrr 
permanently  fixed.  Another  attempt  was  made  to  cant  its  post 
edge  inwards,  and  to  bring  its  anterior  edge  outwards,  without  press- 
ing it  against  the  condyles  of  the  femur,  by  forcing  the  head  of  a  key 
against  the  posterior,  now  the  outer  face  of  the  patella  (using  this  as 
a  fulcrum),  and  pressing  the  prominent  edge  of  the  bone  tow^ard  the 
outer  condyle.  This  Diancauvre  gave  him  no  pain,  but  was  as  fruitless 
in  its  result  as  the  other.    At  length  the  knee  was  forcibly  bent  atid 
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immediately  straightened  again ;  and  then  by  canting  the  patella  as 
before,  and  pushing  it  slightly  downwards  and  inwards,  it  sprung  with 
a  sudden  snap  into  its  proper  position."' 

Dr.  Joseph  P.  Gazzam,  of  Pittsburg,  Pa.,  has  met  with  a  similar 
case.  On  the  10th  of  Sept.,  1842,  James  Porter  was  thrown  while 
wrestling,  and  immediately  found  himself  unable  to  rise.  Dr.  Gazzam 
saw  him  about  an  hour  after  the  accident,  and  found  the  patella  of  the 
right  leg  dislocated  on  its  axis,  and  resting  on  its  inner  edge  in  the 
groove  between  the  condyles  of  the  femur.  Dr.  G.  proceeded  to  at- 
tempt reduction,  but  failed,  after  having  made  repeated  trials  by  lift- 
ing the  limb  toward  the  body  and  by  pressure  in  opposite  directions. 
In  consultation  with  Dr.  Addison,  it  was  now  determined  to  divide 
the  ligamentum  patellae,  which  was  done  by  introducing  beneath  the 
skin  a  narrow-bladed  knife,  and  cutting  close  to  the  tubercle  of  the 
tibia.  Again  the  attempts  at  reduction  were  renewed,  but  without 
success.  The  patella  could  be  moved  on  its  edge  more  freely  than  ' 
before  the  cutting,  but  resisted  every  effort  to  replace  it.  The  patient 
was  now  bled  in  the  erect  posture  and  until  the  approach  of  syncope, 
but  to  no  purpose.  On  the  following  morning,  it  was  determined  to 
adopt,  with  some  modification,  the  mode  practised  so  successfully  by 
Dr.  Watson.  "The  thigh  was  strongly  flexed,"  says  Dr.  Gazzam,  "on 
the  pelvis,  and  the  heel  elevated.  Then  the  leg  was  flexed  steadily 
and  forcibly  on  the  thigh,  and  suddenly  straightened.  At  the  moment 
of  straightening  the  leg,  I  pressed  very  strongly  against  the  lower 
edge  of  the  patella  from  without,  with  the  head  of  a  door  key  well 
wrapped,  while  Dr.  Addison  pressed  with  both  thumbs  against  the 
upper  edge  of  the  bone  toward  the  external  condyle.  On  the  fourth 
trial  this  manoeuvre  succeeded,  the  bone  springing  into  its  place  with 
a  snap."  Eecovery  was  uninterrupted,  and  two  or  three  months  after, 
the  patient  had  the  complete  use  of  his  limb.' 

In  a  case  of  the  same  kind,  published  originally  in  Rusts  Magazine^ 
and  which  is  copied  at  length  by  Mr.  B.  Cooper  in  his  edition  of  Sir 
Astley's  great  work,  the  reduction  was  found  impoasible,  notwith- 
standing the  surgeon  finally  had  the  temerity  to  sever  completely  the 
tendon  of  the  quadriceps  extensor,  and  the  ligamentum  patellae.  Ex- 
tensive suppuration  followed,  under  which  the  poor  fellow  finally 
sank  and  died. 

It  is  scarcely  necessarv  to  say  that,  rather  than  expose  the  patient 
to  such  hazards,  it  would  be  better  to  leave  the  bone  unreduced. 


§  4.  Dislocations  op  the  Patella  Upwards. 

Occasionally  the  ligamentum  patellar  has  been  found  so  much  elon- 
gated and  relaxed,  as  to  permit  the  patella  to  glide  upwards  upon  the 
front  of  the  femur.  Heister  and  Ravaton  have  each  seen  an  example 
in  which  a  displacement  from  this  cause  existed  to  the  extent  of  three 
inches.    It  is  much  more  common,  however,  to  meet  with  this  dislo- 

»  Watson,  New  York  Joura.  Med.,  Oct.  1839,  p.  302. 

*  Oazzam,  Amer.  Joarn.  Med.  Sci.,  vol.  xxxi.  April,  1843,  p.  3G3. 
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cation  as  a  result  of  a  rapture  of  tbe  Hgamentum  patellro,  as  the  fol- 
lowing example  will  illustrate. 

On  the  18th  of  Dec,  1850,  Dennis  Mullards,  jet.  50,  was  admitte 
to  the  surgical  wards  of  the  Buffalo  Hospital  of  the  Sisters  of  Charitjf 
While  at  work  on  this  same  day,  he  had  slipped  and  fallen,  with  hii 
knee  forcibly  flexed  under  his  body.     I  found  the  ligament  of  tb 
patella  torn  asunder  and  the  patella  drawn  up  two  or  three  inches 
upon  the  front  of  the  thigh.     We  applied  at  once  the  dressings  oaed- 
by  me  for  a  broken  patella,  and  were  able  to  bring  the  bone  do¥ 
completely  to  its  place.     Three  weeks  from  the  time  of  the  receipts 
the  injury,  the  dressings  were  removed,  and  the  patella  was  found  to  J 
"be  nearly  but  not  quite  in  its  original  place.    From  this  time  wei 
commenced  to  move  the  joint :  in  about  ten  days  more  he  left  the^ 
hospital,  and  I  lost  sight  of  him,  so  that  I  am  unable  to  speak  more 
definitely  of  the  result. 

Gibson  has  recorded  a  similar  case,  in  which  both  patellae  were  dis»l 
located  upwards  by  a  rupture  of  the  ligaments,  occasioned  by  tbe 
exercise  of  leaping.     He  recovered  the  use  of  his  limbs  almost  com- 
pletely.^ 

(For  examples  of  rapture  of  the  quadriceps  femoria,  which  some 
writers  have  incorrectly  named  Dislocations  of  the  Patella  Down- 
wards, 9ee  Vdpeau's  Surfiery,  1st  Amer.  ed.,  vol.  i.  p.  422;  New  T*}fl\ 
Med.  Times,  April  6,  1861,  p.  226.  and  two  cases  reported  by  myself] 
in  the  same  vol.  of  the  Med  l^mes.) 
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S^n, — "  TCbia  npon  the  femur ;"  "  dlalooatloas  of  the  log*** 

Ik  consequence  of  the  great  size  and  irregularity  of  the  articula 
surfaces  between  the  tibia  and  femur,  together  with  the  remarkabft 
number  and  strength  of  the  ligaments  which  bind  the  two  bono 
together,  dislocations  at  this  joint  are  exceedingly  rare.     They  are 
known  to  take  place,  however^  in  four  principal  directions,  namely, 
backwards,  forwards,  inwards,  and  outwards.    A  dislocation  may  alao_ 
occur  in  either  of  the  diagonals  between  these  points,  that  is,  anter  ~ 
laterally,  or  postarodate rally.   They  may  be  either  complete  or  incon 
plete.    Velpeau  has  found  upon  record  thirteen  examples  of  complete 
dislocations  forwardf?.  and  eight  backwards,  but  not  one  of  a  compleb 
lateral   luxation.     Velpeau   thought   also   that   tlie   antero-posteriq 
luxations  were  always  complete^  but  Malgaign©  has  shown  that  th" 
opinion  is  erroneous. 

Simple  flexion  and  extension,  however  extreme,  are  generally  insu 

>  Oibsoa;  Surgerj,  vol.  i.  p.  Z^^^  6ilL  ed. 
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ficient  to  produce  either  of  these  dislocations.  They  may  be  produced 
by  a  violent  blow  upon  the  lower  end  of  the  femur,  or  upon  the  upper 
end  of  the  tibia,  or  by  twisting  the  tibia  upon  the  femur,  as  when  the 
foot  is  made  fast  in  a  hole,  and  the  body  swings  around  upon  the 
knee. 

§  1.  Dislocations  of  the  Head  of  the  Tibia  Backwards. 

Symptoms. — The  head  of  the  tibia  is  felt  in  the  popliteal  space;  and, 
if  the  dislocation  is  complete,  the  pressure  upon  the  popliteal  nerve 
becomes  excessively  painful. 

A  marked  depression  exists  in  front,  immediately  below  the  patella, 
and  especially  upon  the  sides  of  the  ligamentum  patellae ;  the  con- 
dyles of  the  femur  project  strongly  in  front ;  the  leg  may  be  not  at  all, 
or  only  slightly  shortened,  or  the  shortening  may  amount  to  one  inch 
or  more,  and  usually  it  is  in  a  position  of  extreme  extension,  or  thrown 
forwards  from  the  line  of  the  axis  of  the  femur ;  but  its  position  has 
been  found  to  vary  greatly  in  different  cases,  the  limb  being  some- 
times very  much  flexed,  and  in  others  very  slightly  flexed,  or  perfectly 
straight. 

Pathological  Anatomy. — The  posterior  ligament  of  the  joint  is  torn; 
the  muscles  of  the  ham  are  put  upon  the  stretch;  the  popliteal  nerves 
and  vessels  compressed ;  and  the  head  of  the  tibia  either  rests  partly 
upon  the  posterior  half  of  the  lower  articulating  surface  of  the  femur, 
or  it  passes  up  and  rests  only  against  its  posterior  articulating  surface, 
which  in  this  direction  extendi  an  inch  or  more  upwards.  If  the  dis- 
location is  complete,  the  crucial  ligaments  are 
also  torn,  and  all  the  parts  about  the  joint  sufter 
extensive  injury  from  stretching,  laceration,  or 
compression. 

Prognosis. — Malgaigne  has  seen  three  ex- 
amples of  incomplete  backward  luxations  which 
were  not  reduced,  and  neither  of  the  persons 
were  very  greatly  maimed  in  consequence.  One 
walked  with  crutches  after  three  or  four  days, 
and  with  a  cane  after  about  five  weeks.  Ano- 
ther did  not  leave  his  bed  under  one  month, 
and  it  was  nearly  one  year  before  he  could  lay 
aside  his  crutches ;  but  both  of  them  were  finally 
able  to  walk  at  least  twelve  leagues  per  day. 
Malgaigne  informs  us,  however,  that  in  a  simi- 
lar case  seen  by  Lassus,  the  patient  was  con- 
fined to  his  bed  two  years,  although,  he  finally 
recovered  a  tolerable  use  of  his  limb. 

If  the  reduction  is  promptly  effected,  the 
limb  kept  perfectly  quiet  a  sufficient  length  of 
time,  and  in  other  respects  properly  managed,  not  much  inflammation 
need  generally  to  be  anticipated,  and  the  limb  may  suffer  in  the  end 
very  little,  if  any  maiming. 

Trealmmt.—lt  will  be  proper,  at  first,  to  attempt  the  reduction  by 
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simple  manipulation,  as  tLis  is  often  found  to  succeed  when  ibc  di«-1 
location  is  recent  and  incomplete,  and  especially  when  tbe  sjsteia  n 
greatly  depressed  by  the  shock  of  the  injury.     If  tbe  difilocatioa  ii 
complete,  however,  we  can  hardly  anticipate  success  without  ibe  »p- 
plication  of  some  extending  force. 

In  the  employment  of  manipulation  we  ought  to  be  goveroed  ai 
first  by  the  same  rule  which  we  have  found  so  generally  applicable  m 
dislocations  of  the  femur,  namely,  to  carry  the  limb  in  thode  directioQi 
in  which  it  will  move  easily,  or  without  much  force.  If  this  fails  w«; 
may  at  once  resort  to  forced  flexion  alternating  with  extension,  ruCat* 
ing  or  rocking  the  Hrab  also  occasionally  from  one  side  to  the  olbcr, 
while  at  the  same  moment  strong  pressure  is  made  upon  the  projtict- 
ing  bones  at  the  knee-joint  in  opposite  directions  or  in  the  direcluio 
of  the  articulation. 

Fmally,  it  may  be  necessary  to  resort  to  extension,  made  by  meiiifl 
of  a  laccj,  or  by  the  hands  of  strong  assistants,  above  the  ankle^  alwyi 
at  first  in  the  airection  of  the  axis  of  the  tibia ;  the  c-  xt 

band  being  applied  to  the  perineum,  if  the  leg  is  str ,  ..ui 

lower  and  upper  part  of  the  thigh,  if  the  leg  is  flexed. 

A  very  convenient  mode  of  making  extension  where  we  wish  to 
apply  more  than  usual  force,  is  to  lay  the  whole  limb  over  a  & 
double  inclined  plane,  or  fracture  splint,  securing  the  thigh  to  the  thi^ 
piece  with  a  roller,  and  making  the  extension  with  the  screw  attache' 
to  the  foot-board.     This  method,  however^  while  it  enab'  '  u^ 

great  force  in  the  extension,  prevents  the  surgeon  from  ^  j.  at 

the  same  time,  those  flexions,  extensions,  and  other  manipoiatioi 
upon  which  success  so  often  depends. 

Mr.  Rose  has  related  in  the  'Provi'ncial  SfedicalJbumal  of  Jnnell 
1342,  a  characteristic  example  of  this  accident,  except  that  the  patel 
had  also  suffered  a  lateral  displacement,  presenting  the  usual  EaTorabId 
termination. 

A  woman  was  standing  upon  a  low  ladder,  when  a  carriage  drifta 
furiously  came  in  contact  with  it,  and  precipitated  her  to  the  groaar 
Dr.  Rose,  who  saw  her  almost  immediately,  found  the  tibia  com  ' 
dislocated  at  the  knee,  the  head  being  driven  behind  the  cood 
the  femur  into  the  ham,  with  the  patella  thrown  to  the  outside 
external  condyle,  and  the  leg  in  a  state  of  fixed  extensiun.     Ini 
ately,  and  without  difficulty,  the  bones  were  restored  by  applying 
hand  to  the  patella,  the  other  to  the  back  of  the  upper  portion  of  tl 
tibia,  and  simultaneously  pulling  and  pushing  those  bones  towai 
their  natural  positions.     The  patient  was  then  removed  to  a  bed,  m 
by  the  diligent  use  of  antiphlogistic  remedies  inflammation  was  ke_ 
in  check,  and  the  case  reached  a  favorable  termination  withi^ut  onrf 
untoward  symptom.     After  the  lapse  of  only  a  few  weeks,  she  hai 
completely  recovered  the  use  of  the  knee-jointJ 

Dr.  Walsham  communicated  a  case  to  Sir  Astley  Cooper,  in  wbicl 
the  dislocation  was  not  only  complete,  but  the  tendon  of  the  quad  nee, 
extensor  wa^i  ruptured.    The  leg  was  bent  forwards.    The  reductioi 


»  Bose,  Amen  Joum.  Med.  Sol,  vol,  xxxi.  p.  21d* 
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was  accomplished  very  easily  by  extension  made  with  the  hands  by 
four  men,  in  the  line  of  the  axis  of  the  limb.  In  about  one  month, 
this  man  began  to  walk  with  crutches,  but  he  was  not  perfectly  re- 
covered until  after  five  months;  at  which  time  the  crutches  were 
finally  laid  aside.^ 


Fig.  281. 


§  2.  Dislocations  of  the  Head  of  the  Tibia  Forwards. 

The  signs  of  this  accident  are  the  reverse  of  those  which  belong  to 
dislocations  backwards.  'The  patella,  tibia,  and  fibula,  are  prominent 
in  front,  while  the  condyles  of  the  femur  may  be  felt  behind,  pressing 
strongly  upon  the  muscles,  nerves,  and  bloodvessels  which  occupy  the 
popliteal  space.  In  case  the  dislocation  is  complete,  a  shortening  may 
exist  to  the  extent  of  one  or  even  three  inches.  Dr.  O'Beirne,  of 
Dublin,  has  mentioned  a  case  to  Mr.  B.  Cooper,  in  which  the  shorten- 
ing was  three  inches  and  a  half,  and  Mr.  Mayo  has  seen  one  example 
in  which  the  dislocated  limb  was  '*  fully  four  inches"  shorter  than  the 
other.*  It  is  quite  probable,  however,  that  these  latter  statements  are 
somewhat  exaggerated. 

In  consequence  of  the  pressure  upon  the  popliteal  artery,  the  pulsa- 
tions in  the  branches  below  are  frequently  interrupted,  and  in  one 
instance  this  pressure  was  sufficient  to  produce  finally  a  dry  gangrene. 

Dr.  Gorde  relates  a  case  in  the  Bulletin  de  T/iirapeutique,  occurring 
in  a  woman  nearly  sixty  years  old.  This  woman  was  returning  home 
at  night  with  a  heavy  burden,  and  in  a 
state  of  intoxication,  when  she  stepped 
into  a  ditch  as  deep  as  up  to  the  middle  of 
her  thighs.  The  body  was  thrown  for- 
wards by  the  fall  while  the  feet  stuck  at 
the  bottom  of  the  ditch ;  the  whole  force 
of  the  impulse  being  sustained  by  the 
thighs.  The  lower  end  of  the  femur  was 
found  driven  downwards  and  backwards, 
and  lodged  under  the  muscles  of  the  calf 
of  the  leg ;  the  limb  being  shortened  three 
inches.  Eeduction  was  promptly  effected, 
and  without  inflicting  any  pain  of  which 
th^  patient  complained.  In  six  weeks  the 
patient  was  cured.^ 

Mr.  Toogood  has  reported  also,  in  the 
Provincial  Medical  Journal  of  June  18th, 
1842,  an  example  of  complete  dislocation 
in  this  direction,  in  which  the  appearance   forwardt. 
was  so  dreadful,  that  Mr.  Toogood  at  first 

despaired  of  being  able  to  reduce  it;  but  by  directing  two  men  to 
make  counter-extension  while  he  made  extension,  the  reduction  was 

1  Walsbam,  Sir  A.  Cooper  on  Disloc.,  &o.,  2d  Lond.  ed.,  p.  188. 
s  B.  Cooper's  ed.  of  Sir  Astlej  Cooper  on  Disloc., &c.,  pp.  214-216. 
*  Gorde,  Amer.  Journ.  Med.  Sol.,  yoI.  zvi.  p.  225,  Majr,  1835. 
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immediately  effected.  At  the  end  of  one  month  the  patient  was  ilil 
to  leave  his  bed;  and  sixteen  years  after,  Dr.  Toogood  saw  him  walli 
ing  "with  very  little  lameness."^  Parker,  of  Liverpool,  has  repor 
another  example  in  the  London  and  Edinburgh  Monthly  J^furnal  fcj 
Det'emher,  1842,  which  was  occasioned  by  the  fall  of  a  heavy  ^  ' 
upon  a  man's  back,  and  the  consequent  violent  bending  of  the  knj 
under  his  body.  In  this  case  the  limb  was  slightly  flexed, ; 
patella  was  loose  and  floating.  The  reduction  was  efiected 
much  difficulty  by  extension  and  counter-extension  made  by  two  me 
while  the  operator,  placing  his  knee  in  the  ham  of  the  patient^  attempts 
to  bring  the  leg  to  a  right  angle  with  the  thigh.* 

B.  Cooper,  italgaigne,  Little/  and  others^  have  recorded  exampi 
of  this  accident. 

March  yth|  1865,  Hiram  Wescott,  of  Sandy  Cove,  Nova  Scotia, . 
45,  was  caught  by  his  slcd»  drawn  by  horses,  in  such  a  way  that^ 
beam  pressed  against  the  front  and  lower  end  of  the  femur  while  T 
heel  was  caught  and  arrested  by  a  stump.  The  foot  was  thrown  fo? 
wards  and  the  upper  end  of  the  tibia  completely  dislocated  in  ih 
same  direction.  It  was  at  once  reduced  by  a  person  who  was  pre^n 
but  on  attempting  to  use  the  leg  in  walking  it  was  reluxated  irameii^ 
ately.  Mr.  J.  H.  Harris,  medical  student,  found  the  limb  soon  afl 
completely  luxated,  with  the  leg  thrown  forwards  in  the  posltioo  < 
dorsal  flexion  about  40^.  The  tendons  of  the  hamstring  muscles  wen 
not  ruptured,  but  had  slid  forwards  past  the  condyles  of  t: 
There  was  no  external  wound.     Reduction  was  easily  ace*.  i] 

by  simple  extension.  Pasteboard  splints  were  then  applied.  Un  tiK 
third  day  the  knee  was  considerably  swollen  and  some  ecchymobii 
existed  about  the  popliteal  region.  On  the  fifth  day  these  sympiomj] 
had  much  increased.  Mr.  Harris  then  applied  extension  to  the  ibot; 
with  the  aid  of  adhesive  plaster^  pulley  and  weights,  and  by  elevjdjQg 
the  foot  of  the  bed.  The  amount  of  extension  employed  was  f 
This  gave  immediate  relief  to  the  pain,  and  was  continued  unt 
inflammation  subsided.  His  recovery  was  steady,  and  in  four  rooBtk 
he  walked  with  crutches  or  a  cane. 

Id  1864  a  similar  dislocation  was  presented  at  the  Brooklyn  CitJ 
Hospital,  in  which  reduction  having  been  practised  the  patient  die 
The  case  is  reported  very  fully  by  Dr.  Le  Roy  M.  Yale.* 

Dr.  While,  of  Bufliilo,  politely  invited  me  to  see  with  him  a  lad,  « 
10,  whose  tibia  had  been  partially  dislocated  forwards  eight  week 
before,  by  a  boy*s  having  hit  the  top  of  his  knee  with  his  head,  whita 
they  were  at  play.     His  father,  who  is  himself  a  physician,  residia^ 
near  town,  reduced  the  limb  very  easily,  by  extension  made  witli  hw 
own  hands,  and  by  pressiug  upon  the  projecting  bones.     Violeot  mA 
flammation  ensued,  but  at  the  time  w^hen  I  saw  him,  the  knee  waii 
free  from  soreness  or  swelling,  and  the  motions  of  the  joint  wereuetrlj 
restored. 


465. 


^  ToogocNi,  Amer,  Jouni.  Med.  Bci.,  vol.  rai.  p, 

>  tHtl«,  Nt^w  York  Med.  Timea,  Aag.  17,  IStTl. 

*  Yale,  N.  V,  Journ.  M«jd.,  voL  \u  p.  124,  Nov.  1865 
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§  3,  DiaLOOATiONS  OP  THB  Fbad  op  the  Tibia  Outwaeds. 

Occasionally,  owing  to  a  violent  wrencb  of  the  knee-joint,  the  late- 
ral ligamenta  opon  one  side  or  the  other  are  ruptured,  and  conse- 
quently the  joint  surfaces  separate  somewhat  from  each  other,  or  when 
the  limb  is  moved,  the  head  of  the  tibia  may  slide  a  little  forwards  or 
backwards,  or  to  either  side.  These  are  not  properly  examples  of 
Bubluxatioo :  nor  should  we  consider  as  belonging  to  this  class  the 
accident  originally  described  by  Mr.  Hey,  as  an  "  internal  derange- 
ment of  the  koee-joint/*  but  which  also  by  some  writers  has  been 
termed  a  "  subluxation  of  the  knee.^*  Of  this  latter  accident,  I  will 
take  occasion  hereafter  to  speak  a  little  more  particularly. 

In  subluxation,  properly  so  called^  if  the  direction  of  the  disloca- 
tion is  outwards,  the  outer  condyle  of  the  femur  rests  upon  the  inner 
articulating  surface  of  the  tibia,  and  if  the  direction  of  the  dislocation 
is  inwards,  the  inner  condyle  of  the  femur  rests  upon  the  outer  articu- 
lating surface  of  the  tibia. 

The  signs  which  characterize  this  accident  are  such  as  cannot  easily 
be  mistaken.  The  limb  is  not  shortened,  nor  is  there  anything  espe- 
cially diagnostic  in  its  position,  since  it  has  been  found  to  be  some- 
times flexed,  and  at  other  times  straight;  but  the  strong  lateral 
projections  made  by  the  inner  condyle  of  the  femur  on  the  one  hand, 
and  by  the  heads  of  the  tibia  and  fibula  on  the  other,  cannot  fail  to 
inform  us  as  to  the  true  nature  of  the  accident. 

The  treatment  will   not  difler  essentially  from   that  which    has 
already  been  recommended  in  dislocation  of  the  tibia  backwards  or 
forwards.     If  any  other  expedients  can  prove  use- 
ful, they  must  be  left  to  the  judgment  of  the  sur- 
geon whenever  the  exigencies  of  the  case  shall 
demand  them. 

I  have  already  mentioned  the  case  of  N.  Smith, 
who,  in  consequence  of  a  fall  from  a  window,  had 
a  dislocation  of  the  right  femur,  tibia,  and  patella. 
The  tibia  was  subluxated  outwards,  and  the  leg 
was  partially  flexed  upon  the  thigh,  with  the  toes 
everted.  By  moderate  extension,  made  with  my 
own  hands,  united  with  alternate  flexion  and  ex- 
tension, the  bone  was  easily  and  promptly  restored 
to  its  place.  Having  reduced  the  femur  also,  the 
limb  was  laid  over  a  gently  inclined  plane  made 
of  pillows;  and  cloths  moistened  with  cool  water 
were  kept  constantly  applied  to  the  knea  for  many 
days.  Yery  little  swelling  followed  the  accident, 
and  his  recovery  was  rapid  and  complete. 

A   man  was  received  into  the  North  London 
Hospital,  with  a  partial  dislocation  of  the  tibia 
outwards,  and  although  the  knee  was  much  swol- 
len, the  nature  of  the  injury  was  easily  determined.     The  knee  was 
immovable,  and  the  toes  turned  outwards*     Mr,  Hallam,  the  house 
45 
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surgeon,  reduced  it  by  extension  and  counter-extension  made  by  his 
own  hands,' 

Mr.  Pitt  records  a  similar  case  in  a  young  lady,  produced  by  a  fal 
down  a  flight  of  stairs.  It  was  reduced  easily  by  extension  ao 
counter-extension.  Inflammation  followed,  but  it  was  finally 
trolled^  and  she  regained  the  use  of  her  limbs.* 

In  one  case  of  subluxation,  mentioned  by  Sir  Astley  Cooper,  an 
in  a  second  recorded  by  Bransby  Cooper,  the  recovery  of  tbe  fano-^ 
tions  of  the  joint  did  not  seem  to  have  been  so  rapid;  the  joint  re- 
maining unstable  and  tender  for  a  long  time  afterwards** 


Fig.  283. 


g  4,  Dtslocations  of  THi  Head  of  the  Tibia  Inwakd& 

There  is  nothing  peculiar  in  either  the  signs,  condition,  or  treatmei 
of  this  accident,  as  distinguished  from  a  dislocation  outwards  to  de- 
mand of  us  a  special  consideration. 

Sir  Astley  Cooper  has  mentioned  two  cases  of  subluxation  inwardi 
and  Mr.  B.  Cooper  has  added  to  these  a  third.     Sir  Astley  remarl 
that  in  the  first  accident,  the  only  one  indeed  which  he  had  hini^l 
ever  seen,  he  was  struck  with  three  circumstances:  first,  the  gi 
deformity  of  the  knee  from  the  projection  of  the  tibia ;  second, 
ease  with  which  the  hone  was  reduced  by  direct  extension ;  and  thi 
by  the  little  iatlamnmtion  which  followed.    The  second  case  of  whi 
Sir  Astley  speaks  was  communicated  to  him  by  a  Mr.  Richards,    h 
this  case  tbe  fihula  was  also  broken,  and  the  reduction  was  accom- 
plished only  after  extension  had  been  made 
several  persons  for  half  an  hour.   The  limb  becJi 
excessively  swollen,  and   remained   so  for   mai 
weeks.     Eighteen  months   after  the   aocident  tl 
knee  coTitinucd  somewhat  stifi*  and  there  was 
unnatural  lateral  motion  in  the  joint,  from  the  in- 
jury which  the  ligaments  had  sustained.     The  pa- 
tient referred  to  by  Bransby  Cooper  had  met  wif 
the  accident  by  a  fall  upon  the  foot  with  his  l\ 
bent  under  him ;  and  a  fellow  workman  had 
duced  the  bone  by  extension  and  pressure.     Mr 
Cooper  thinks  that  not  only  the  internal   latei 
ligament  was  torn,  but  also  some  fibres  of  the  vi 
tus  externus  and  the  crucial  ligaments.     Viol 
inflammation  ensued,  which  did  not  permit  him  to 
leave  the  hospital  until  after  about  two  wee! 
Fergusson   has  seen  two  examples  of  unredu< 
subluxation  inwards,  in  both  of  which  the  patiei 
had  regained  useful  limbs.* 

Malgaigne  mentions  that  Boyer,  Costallat,  and 
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'  Hallam,  Amer,  Journ.  Med«  ScK>  vol.  leiK.  p.  251* 
■  Pitt,  ibid.,  vol.  xKxr.  p.  4I>5. 

*  B.  CooptJi's  t*d-  uf  Sir  Ast.,  op.  ciL»  pp»  111-13. 

•  niia.,  pp.  2Ji-i:^. 

^  Fergusdonp  op.  oie.|  p.  2B4. 
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Key,  had  each  seen  one  similar  example ;  and  he  also  enumerates  two 
additional  cases  of  complete  luxation  attended  with  a  protrusion  of 
the  bone  through  an  external  wound;  in  both  of  which  the  reduction 
was  easily  eflfected  and  the  patients  recovered.^ 

§  5.  Dislocations  of  the  Head  of  the  Tibia  Backwards  and  Outwards. 

In  June,  1853,  Henry  J.,  of  Dansville,  N.  Y.,  89t.  24,  was  thrown  by 
an  enraged  bull,  and  his  left  leg  being  caught  under  the  knee  by  the 
horns,  was  twisted  violently.  Dr.  Prior,  of  Dansville,  and  Batton,  of 
Burns,  were  called,  and  found  the  left  knee  completely  dislocated ; 
the  tibia  being  displaced  backwards  beyond  the  condyles  of  the  femur 
and  also  a  little  outwards.  The  foot  and  leg  were  inclined  outwards. 
With  the  assistance  of  four  men,  extension  and  counter-extension  were 
made  in  the  line  of  the  axis  of  the  limb,  and  the  reduction  was  easily 
accomplished.  Pasteboard  splints,  bandages,  &c.,  were  applied  to 
maintain  the  bones  in  place ;  but  the  swelling  came  on  rapidly,  and 
in  the  evening  these  dressings  were  removed.  The  limb  was  now  laid 
over  a  double  inclined  plane  carefully  padded,  in  order  to  press  the 
upper  end  of  the  tibia  forwards,  as  it  manifested  a  constant  inclination 
to  become  displaced  backwards.  This  apparatus  was  employed  six 
weeks,  with  the  exception  of  two  or  three  days,  during  which  the 
limb  was  laid  upon  pillows,  but  as  the  pillows  did  not  sufficiently 
support  the  back  of  the  tibia,  the  double  inclined  plane  was  resumed. 
After  the  removal  of  the  plane,  during  seven  weeks  longer,  an  angular 
splint  was  kept  closely  applied  to  the  back  of  the  limb. 

Seven  months  after  the  accident,  on  the  23d  of  January,  1854,  Dr. 
Robinson,  of  Hornellsville,  brought  the  gentleman  to  me.  I  found  the 
bones  displaced  backwards  about  three-quarters  of  an  inch,  and  half 
an  inch  outwards,  or  to  the  fibular  side.  This  was  the  position  of  the 
bones  when  he  was  sitting  with  his  leg  bent  at  a  right  angle  with  the 
thigh,  but  when  he  stood  erect  and  bore  some  weight  upon  the  foot, 
the  outward  displacement  ceased,  and  the  backward  displacement  only 
remained.  It  was  very  easy,  however,  in  whatever  position  the  leg 
might  be,  to  push  the  bones  forwards  by  the  hands  until  nearly  all 
deformity  had  disappeared.  He  could  flex  the  leg  to  a  right  angle 
with  the  thigh,  and  straighten  it  completely,  but  he  could  not  lift  the 
foot  and  leg  from  the  floor  while  sitting  with  his  limb  extended  in 
front  of  him.  He  was  unable  to  bear  sufficient  weight  upon  his  foot 
to  use  it  at  all  in  progression,  on  account  of  the  inability  to  fix  and 
steady  the  limb,  but  not  on  account  of  any  pain  or  soreness  which  it 
occasioned. 

It  was  very  plain  that  the  surgeons  were  not  in  fault  for  this  un- 
fortunate condition ;  indeed  they  seem  to  have  exercised  throughout 
great  ingenuity  and  skill  in  its  management. 

I  directed  the  young  man  to  Mr.  John  C.  Seifiert,  of  Buffalo,  a  very 
ingenious  instrument  maker,  who  has  since  succeeded,  I  learn,  in 
adapting  to  his  knee  a  mechanical  contrivance  which  enables  him  to 
walk  quite  well. 

'  Mal^aigne,  op.  clt.,  torn.  \\.  p.  ^^<i. 
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Thomas  Wells,  of  Columbia,  South  Carolina,  has  described  a  j 
accident,  the  tibia  being  dislocated  outwards  and  backward^  wbkl 
terminated  fatally  on  the  fourth  day  io  conaequenoe  tDain]^  of  ex- 
posure, intemperance,  and  neglect  to  apply  for  sargical  awL  The 
bones  were  never  reduced,  and  the  autopsy  dkclosed  alao  a  fracsoie 
of  the  iotemal  condyle  of  the  femur.' 


lie 


I  6.  Internal  Derangement  of  the  Knee-Joifct, 

Stfft, — "  Slipping  of  the  sutnilunar  fihro-cartilag«s  ;^'  Hey.  *'  PaHiaI  diMloeMiimt 
tbigh'bone  from  thu  gwmilunar  cartilnfe^s  ;"  Sir  Aslley  Cooper.     **  SabliixAtioa  « 
^emilanar  cartUagea  ;"  Malgaigne.     ''  Subluzalioxi  of  the  koee;"  £rtchB«o.     To  I 
Wtf  think  it  propter  to  add,  as  giving  tia^  to  the  suae  clua  of  9xmptomBf*^VUmltb$ 
carliUgea  1b  the  kinje-joiiit," 

We  have  already  expressed  our  opinion  that  this  accident  is  in  ao 
proper  sense  a  subluxation  of  the  knee;  and  we  should  not,  therefom 
think  it  worth  while  to  make  any  farther  allusion  to  it,  were  it  not  oeco- 
sary  in  order  to  enable  the  student  of  surgery  to  distinguish  between 
the  phenomena  which  belong  to  it  and  those  which  belong  strictly  to 
subluxations  of  this  joint 

Symptoms. — ^The  patient  is  suddenly  thrown  to  the  ground  while 
walking,  as  if  by  an  instantaneous  loss  of  power  in  the  aflS^cted  hm* 
this  loss  of  control  over  the  limb  being  accompatxied  usually  wii 
sharp  pain,  referred  to  the  region  of  the  knee-joint;  or  he  trips  hi 
toe  against  something  in  his  path,  and  the  toes  becoming  everU*d,  thai 
leg  suddenly  gives  way  under  him;  in  some  cases  it  has  happllkad 
when  the  patient  was  turning  in  bed,  the  weight  of  the  bedclcttlies 
hanging  upon  the  toes  so  as  to  occasion  a  strain  and  rotation  outwards 
at  the  knee  joint,  or  it  follows  upon  a  subluxation  of  the  joint,  as  is 
one  example  which  I  shall  presently  relate. 

If  the  patient  is  walking  when  the  accident  takes  place,  and  he  &Jll 
to  the  ground,  he  llnds  himself  unable  to  move  the  limb,  or  tostaod^j 
upon  it;  but  by  manipulation,  the  difficulty  is,  in  most  caaes^  b^  ea^lj^p 
overcome  as  it  occurred,  when  immediately  the  motions  of  the  joiii^^ 
become  free,  and  he  walks  oft"  as  if  nothing  had  happened. 

When  the  accident  has  once  taken  place,  it  is  ailerwards  exceed- 
ingly liable  to  occur  from  very  slight  causes,  and  eventually  the  ktiee* 
joint  becomes  tender  and  the  capsule  fills  with  synovia,  indicating 
existence  of  subacute  synovitis. 

A  single  example  will  illustrate  the  usual  history  of  these  cases. 

A  young  man,  from  Coles ville,  N.  Y.,  set.  23,  consulted  me  on  tl 
27th  of  Oct  1858,  in  relation  to  the  condition  of  his  knee-joint 
stated  that  on  the  ISth  of  Aug.  1858,  while  standing  with  the  who] 
weight  of  his  body  resting  upon  the  left  leg,  a  mate  struck  him  on  t^ 
inside  of  the  lower  end  of  the  left  femur.  The  blow  was  made  wii 
the  palm  of  the  hand,  but  with  f^ufficient  force  to  throw  him  down, 
was  immediately  noticed  that  the  tibia  was  partially  dislocated  inwun 
at  the  knee-joint     The  whole  lower  part  of  tlie  limb  was  inch 
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outwards.  A  person  present  in  the  room  seized  upon  the  foot  and 
by  extension  easily  brought  it  back  to  place ;  the  bone  resuming  its 
position  with  an  audible  snap.  After  this  he  continued  to  walk  about 
until  night.  Two  days  after,  the  knee  had  become  so  much  inflamed 
that  he  was  obliged  to  take  to  his  bed,  on  which  he  was  confined  three 
weeks.  Gradually  the  swelling  subsided,  and  in  about  five  weeks 
after  the  accident  he  began  to  walk  on  crutches.  On  the  23d  of  Sept., 
he  was  walking  in  the  store  without  crutches,  when  he  suddenly  felt 
a  sensation  of  slipping  in  the  joint,  and  he  fell  to  the  floor  as  if  he 
had  been  tripped  up.  -  At  the  time  when  he  called  upon  me,  this  had 
happened  many  times,  but  has  never  been  attended  with  pain.  The 
ioint  was  filled  with  synovia,  and  tender,  yet  I  could  distinctly  feel  a 
hard  body  just  to  the  inside  of  the  ligamentum  patellae,  and  which 
moved  freely  under  the  finger. 

Pathological  Anatomy, — The  same  class  of  symptoms,  with  only 
very  slight  modification,  belongs  probably  to  several  varieties  of  "in- 
ternal derangement  of  the  knee-joint ;"  and  first  it  will  be  remembered 
that  the  semilunar  cartilages  upon  which  the  margins  of  the  condyles 
of  the  femur  rest,  are  attached  to  the  tibia  by  several  ligaments ;  but 
when,  from  relaxation  or  a  violent  strain,  any  one  of  these  ligaments 
becomes  elongated  or  gives  way,  the  portion  of  cartilage  which  it 
restrains  is  permitted  to  become  partially  displaced,  and  by  interposing 
its  thick  margin  between  the  deeper  articulating  surfaces  the  bones  are 
separated  and  the  muscles  lose  their  control  over  the  joint;  second, 
these  ligaments  may  not  only  yield,  but  a  fragment  of  one  of  the  car- 
tilages may  become  actually  broken  oflF  from  the  main  portion ;  third, 
the  femur  may  perhaps  escape  behind  some  portion  of  an  interarticular 
cartilage,  and  thus,  instead  of  the  cartilage  placing  itself  between  the 
joint  surfaces,  the  femur  itself  may  have  thrust  it  into  this  position ; 
fourth,  a  cartilage  or  some  portion  of  a  cartilage  may  become  hyper- 
trophied,  and  thus  give  rise  to  the  symptoms  described ;  fifth,  in  other 
cases  still,  a  bony,  cartilaginous,  fibrinous,  or  calcareous  growth  or 
concretion  forming  within  the  joint,  and  if  originally  attached,  becom- 
ing separated  from  the  capsule,  may  move  about  more  or  less  freely, 
and  give  rise  to  the  same  class  of  symptoms  which  we  have  described. 

This  last  variety  has  generally  been  described  under  the  name  of 
"floating  cartilages;"  but  since  these  bodies  are  not  always  cartilagi- 
nous, and  especially  since  they  do  not  always  by  any  means  move  so 
freely  as  to  be  properly  designated  as  "floating,"  the  term  is  less 
appropriate  than  that  originally  given  by  Hey,  and  which  we  have 
chosen  to  adopt. 

Th'eatTnent. — For  the  purpose  of  obtaining  immediate  relief  it  is  gene- 
rally sufficient  to  flex  the  leg  completely  and  then  suddenly  extend 
it,  or  to  combine  this  motion  with  a  slight  twisting  or  rocking  of  the 
knee-joint.  Sometimes  this  experiment  has  to  be  repeated  several 
times  before  it  is  completely  successful,  and  in  a  few  instances  it  has 
failed  altogether.  I  think  I  must  have  met  with  ten  or  twelve  ex- 
amples in  the  course  of  my  practice,  and  in  no  instance  has  the  sudden 
flexion  and  extension  of  the  limb  failed  to  overcome  the  difficulty.   ^ 

As  to  the  question  of  subsequent  treatment,  especially  as  to  whether 
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it  is  proper  to  attempt  their  extirpation  wben  they  are  foond  U>1 
loose,  or  to  make  any  other  surgical  interference,  I  prefer  lo  leavis  ifill 
consideration  to  those  geoeral  treatiaes  upon  surgery  whert^  ii  monf 
properly  belongs. 


CHAPTEK  XIX. 

DISLOCATIONS   OF  TOE  LOWER  END  OP  THB  Til 

^yn.— ''TibiO'Urs&l  luxations  ^^  M&lg&igni^.     **  DislooiitioiiB  of  the  ftakli^oiilt;! 

Chelios  And  otherti. 

The  tibia  may  be  dislocated  at  its  lower  end  in  four  directions; 
namely,  inwards,  outwards,  forwards,  and  backwards.  Most  of  tli«9^ 
dislocations  complicate  themselves  with  fractures  of  the  fibula,  or  of 
the  tibia,  or  with  fractures  of  both  bones, 

Dnpuytren,  Malgaigne,  and  a  few  other  surgeons  have  reported  ei* 
ampler  also  of  dislocations  forwards  and  inwards. 

Boyer,  with  a  majority  of  the  French  writers,  and  sev'  '  ^  ijlirfi 
and  German  surgeons,  speak  of  these  dislocations  ns  bel  *  the 

foot;  consequently  the  outward  dislocation  of  Boyer  is  the  iowani 
dislocation  of  Sir  Astley  Cooper,  Malgaigne»  myself  and  othefi,  who 
prefer  to  regard  the  tibia  as  the  bone  dislocat-ed. 


§  L  Dislocations  of  toe  Lower  End  of  the  Tibia  ItrwAMm. 

Sifn, — ^'InwArd  tibio-taraal  luzatioiiB;^*  Malgaigne.  "  DuilooAtiona  of  Ibif  f oot  oal- 
warda ;"  Bojer  and  others. 

Cau^e^, — This  dislocation  is  occasioned  generally  by  a  fall  from  A 
height,  upon  the  bottom  of  the  foot,  the  foot  receiving  at  the  sa.me 
moment  a  sufficient  inclination  outwards  to  determino  ihe  main  fonx 
of  the  impulse  toward  the  inner  aide  of  the  aukle.  It  may  be  pro- 
duced also  by  a  blow  received  directly  upon  the  outside  of  the  Wg 
just  above  the  ankle,  or  by  a  violent  twist  or  wrench  of  the  foot  oat- 
wards. 

Paihokgical  Anatoviy, — I  have  already,  in  the  chapter  on  fractures 
of  the  fibula,  suited  my  opinion  that  a  large  majority  of  those  aoei- 
dents  which  have  been  called  inward  and  outward  dislocatious  of  the 
tibia,  were  merely  examples  of  lateral  rotation  of  the  astragalus  wUbn 
the  half  ginglioioid  and  half  orbicular  socket  formed  by  the  luvrcr 
extremities  of  the  tibia  and  fibula;  and  that  true  dislocations,  eilbcr 
partial  or  complete,  are  at  tiiis  joint  and  in  these  directions  very  mri 
occurrences.  We  shall  continue,  however,  in  acoordaDoe  with  llie 
general  practice  of  writers,  to  call  them  all  dislocations,  whether  tbe 
astragalus  simply  rotates  on  its  axis,  or  iij  displaced  laterally  and  bori- 
zontully  from  the  tibia. 
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Didtoentton  of  tine  lowvr  «iid  af  the  libU  Iniranla. 


In  the  most  commou  form  of  tlie  accident,  then,  when  the  foot  is 
violently  twisted  outwards,  the  astragalus  becomes  tilted  upon  its  outer 
and  upper  margin  in  auch  a  way  as  that  this  margin  slides  inwards 
and  places  itself  underneath  the  middle  portion  of  the  lower  articu- 
lating surface  of  the  tibia;  its  upper  and  inner  margin  descends 
toward  the  extremity  of  the 
malleolus  intern  us,  and  the  out- 
er face  of  the  astragalus  pre- 
sents obliqnely  upwards  and 
outwards,  instead  of  directly 
outwards  as  it  would  do  in  its 
natural  position.  This  cannot 
occur  without  a  rupture  of  the 
internal  tibio-tarsal  ligaments, 
or  a  fracture  of  the  malleolus 
inter nus,  or  both ;  indeed  a  frac- 
ture of  the  internal  malleolus 
is  a  very  common  circum- 
stance in  connection  with  this 
form  of  dislocation.  Much 
more  frequently,  however,  the 
fibula  itself  gives  way  at  a  point  within  from  two  to  five  inches  of  its 
lower  extremity;  or  sometimes  the  fracture  in  the  fibula  occurs 
through  that  portion  which  forms  the  malleolus  extcrnus.  For  more 
particular  information  as  to  the  causes  and  relative  frequency  of  these 
fractures^  I  refer  the  reader  to  the  chapter  on  fractures  of  the  fibula. 

Rarely  it  happens  that  instead  of  this  lateral  rotation  of  the  astra- 
galus, there  occurs  a  true  lateral  displacement  of  the  tibia  inwards 
upon  the  astragalus^  and  the  outer  portion  of  the  lower  articulating 
surface  of  the  tibia  comes  to  rest  upon  the  inner  portion  of  the  upper 
articulating  surface  of  the  astragalus;  or  it  may  slide  completely  off 
in  the  same  direction;  a  result  which  is  usually  attended  with  a  lacera* 
tion  of  the  muscles  and  integuments,  converting  the  accident  into  a 
compound  dislocation.  In  some  cases  this  extreme  displacement  ocoura 
without  such  lacerations. 

In  this  form  of  the  accident,  the  true  lateral  luxation,  the  fibula  may 
remain  unbroken  and  undisturbed,  the  tibia  merely  having  become 
displaced  inwards ;  or  the  fibula  may  give  way  also  above  the  articula- 
tion, while  the  malleolus  internus,  and  the  internal  lateral  ligaments 
are  equally  liable  to  rupture  as  in  the  other  form  of  the  accident. 

Sometimes  in  addition  to  these  complications,  the  lower  end  of  the 
tibia  is  found  to  be  broken  obliquely  upwards  and  outwards  from  the 
articulating  surface,  leaving  that  fragment  attached  to  the  fibula  which 
corresponds  to  the  inferior  peroneo-tibial  articulation. 

Si/nipioms. — The  foot  is  more  or  less  violently  abducted,  the  sole  of 
the  foot  presenting  downwards  and  outwards  instead  of  directly  down- 
wards; the  malleolus  internus  projects  strongly  at  the  inner  side  of 
the  joint;  and  at  the  outer  side  there  is  a  corresponding  depression, 
generally  most  marked  a  little  above  the  articulation  near  the  point 
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of  fracture  in  the  fibula.    The  pain  is  very  great  and  the  fool  is 

immovably  fixed,  so  tar  as  the  volition  of  the  patient  can  determine 
motion,  bat  the  surgeon  can  generally  move  it  pretty  freely,  vctj 
without  causing  a  great  increase  of  the  pain.     When  the  (ilm^ 
is  complete^  and  the  fibula  also  is  broken,  the  limb  beoomes  slig 

shortened. 

Fig.  285. 


^tm^ 


Btslocatlot)  of  the  lower  end  of  tba  tibi*  tbmLrdiL 


TS-eatmenL — ^When  the  accident  is  of  the  nature  of  a  simple  rotatioi 
of  the  aatragalua  upon  its  axis,  the  reduction  is  often  accomplishi 
with  the  greatest  ease  by  seizing  upon  the  foot,  and  forcibly  adductin 
it.  Not  unfrequeotly  the  patient  himself,  or  some  other  per:?on  wb 
is  present,  has  eftbcted  the  redaction  before  the  surgeon  is  chilled 
other  cases,  and  especially  when  it  partakes  of  the  nature  of  a  trut 
disloeation,  much  difficulty  is  sometimes  experienced  in  the  reductioi 
The  surgeon  ought  then  to  flex  the  leg  upon  the  thigh,  in  order 
relax  the  gastrocnemii  muscles,  and  holding  the  loot  midway  ' 
tween  flexion  and  extension,  he  should  pull  steadily  upon  it  with  h: 
own  hands,  while  an  assistant  makes  counter-extension,  and  €fup{»i 
the  limb  with  his  hands,  grasping  the  thigh  above  the  knee.  At  the 
same  moment  lateral  prassure  should  be  made  upon  the  projecting 
bone  in  the  direction  of  the  articulation.  It  is  of  some  use,  also, 
occasionally  flex  and  extend  the  limb  moderately,  and  to  give  loil 
foot  a  gentle  rocking  motion.  If  more  force  is  needed,  it  may  be  a[ 
plied  by  placing  the  limb  over  a  firm  double  inclined  fractuTO  aplial^ 
and  making  the  extension  by  the  aid  of  a  screw  attached  to  the  foal* 
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board,  as  we  have  suggested  in  certain  cases  of  dislocation  at  the  knee. 
Or  we  may  employ  the  pulleys  after  the  manner  represented  in  the 
accompanying  drawing. 

Fig.  286. 


Charles  Saner,  of  this  city,  aged  about  thirty  years,  while  carrying 
a  weight  upon  his  shoulders,  on  the  6th  of  May,  1854,  slipped  upon 
the  side- walk,  and  fell,  dislocating  the  left  tibia  inwards,  and  frac- 
turing the  fibula  four  inches  from  its  lower  end.  I  was  in  attendance 
soon  aft»r  the  accident  occurred,  and  found  the  tibia  projecting  inwards, 
with  the  other  symptoms  usually  accompanying  a  simple  rotation  of 
the  astragalus  upon  its  axis.  Seizing  the  foot  with  my  hands,  and 
flexing  the  leg,  while  an  assistant  held  up  the  thigh  and  made  counter- 
extension,  I  had  scarcely  begun  to  pull  upon  the  foot  before  the  re- 
duction was  eflected.  Dupuytren's  splint  was  at  once  applied,  and 
the  subsequent  inflammation  was  so  trivial  as  scarcely  to  deserve 
notice.  In  six  weeks  the  limb  was  sound,  and  free  from  all  anchy- 
losis. 

In  my  report  on  dislocations,  made  to  the  New  York  State  Medical 
Society  for  the  year  1855, 1  have  mentioned  twelve  similar  examples, 
in  addition  to  some  examples  of  compound  dislocations,  all  of  which 
were  easily  reduced,  but  the  results  were  not  always  so  favorable. 

If,  as  rarely  happens,  the  tibia  is  broken  obliquely  into  the  joint, 
the  complete  reduction  of  the  dislocated  tibia  may  be  found  impos- 
sible, owing  to  the  obstacle  presented  by  the  displaced  fragment. 

The  following  I  am  disposed  to  regard  as  examples  of  dislocation 
accompanied  with  fracture  of  the  tibia  within  the  articulation. 

Brockway,  of  Cortland,  N.  Y.,  aged  about  twenty-seven  years,  con- 
sulted me  at  my  office  a  few  years  since  in  relation  to  the  condition  of 
his  foot.  I  found  the  tibia  dislocated  inwards,  and  projecting  more 
than  an  inch  beyond  the  astragalus;  the  sole  was  turned  outwards, 
compelling  him  to  walk  upon  the  inside  of  his  foot;  the  fibula  was 
bent  inwards  against  the  tibia,  at  a  point  about  four  inches  above  the 
ankle,  which  seemed  to  have  been  the  seat  of  fracture  of  this  bone. 
He  stated  to  me  that  immediately  after  the  receipt  of  the  injury, 
which  was  occasioned  by  a  fall  from  a  height  upon  the  bottom  of  his 
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foot,  he  bad  cousulted  a  surgeon,  Dr.  A.  B.  Sbipman,  of 
and  that  although  Dr.  Shipmao  made  repeated  aod  violent  efibi 
effect  the  reduction,  he  had  been  unable  to  do  so.     Indeed,  the  ' 
had  never  been  removed  from  the  position  in  which  it  was  al 
placed. 

J.  Borland,  of  Erie  Co.,  N,  Y.,  aet.  31,  fell  under  a  rolling  log.  an4 
dislocated  bis  left  tibia  inwards,  breaking  off  the  internal  malle^ila^ 
and  fracturing  the  fibula  four  inches  from  its  lower  end.     Dr.  Sw^^i 
land,  an  old  and  experienced  practitioner,  was  immediately  called^  who 
with  another  surgeon^  failed,  after  repeated  eflbrts,   to  reduce  lb< 
dislocation.     I  saw  the  patient^  in  oonsultation  with  these  gentlec 
twenty-four  hours  after  the  accident.     The  foot  and  ankle  wc 
what  swollen,  and  discolored.     The  lower  end  of  the  tibia  ] 
BO  far  inwards  as  to  threaten  a  rupture  of  the  skin;  the 
strongly  everted.     We  first  flexed  the  leg  upon  the  thigh,  ai 
extension  with  our  bands,  in  the  manner  I  have  already  dir 
This  we  continued  several  minutes;  finally  moving  the  limb  in  varitJ 
directions,  and  adding  forcible  pressure  upon  the  inside  of  the  pf 
jccting  tibia.     We  then  placed  the  leg  over  a  double-inclined  phm 
and,  securing  it  firmly  in  place,  we  attached  a  screw  to  the  foot  throa 
a  sandal  and  gaiter,  and  while  the  leg  was  well  flexed  upon  thet'" 
we  renewed  the  extension  and  lateral  pressure.  This  was  continuedi 
the  application  of  more  or  less  power,  during  half  an  hour,  meanwliile 
changing  the  position  of  the  limb  occasionally  by  varying  the  angla 
of  the  splint.     Our  efforts  were  prolonged  in  all  more  than  one  hourJ 
when,  as  we  had  made  no  impression  upon  the  bone,  and  the  patieul  ha4 
repeatedly  implored  us  to  aesist,  the  attempt  was  given  over.    Tbaj 
end  of  the  tibia  seemed  to  rest  partly  upon  the  astragalus,  and  tbfl 
extension  was  plainly  all  that  was  demanded,  but  the  obstacle  waa 
beyond  doubt  within  the  articulation,  or  rather  between  the  tibia  and] 
fibula. 

Four  weeks  after  the  accident,  Mr.  Borland  walked  on  crutchea^ 
and  during  a  year  he  was  compelled  to  use  a  cane,  but  since  that  lime, 
a  period  of  twelve  years,  he  has  walked  without  any  artificial  support,^ 
For  a  year  or  two  he  felt  a  yielding  in  his  ankle,  as  the  weight  of  hu 
body  settled  upon  his  limb ;  but  this  gradually  ceased,  and  for 
years  past  be  has  walked  without  any  halt,  and  seems  to  step  as  firmlj 
as  before  the  accident.  The  foot  still  inclines  outwards;  the  , 
projects  inwards  one  inch,  and  the  broken  ends  of  the  fibula  > 
felt  resting  against  the  tibia,  where  they  are  reunited. 

Not  long  since  I  bad  occasion  to  amputate  a  limb  for  a  compound 
dislocation  inwards  at  the  ankle-joint,  and  the  possibility  of  this  T 
tare  was  confirmed  by  the  dissection.  About  one-third  of  the  uute^ 
portion  of  the  articular  surface  was  broken  off  obliquely,  and  the 
fragment  was  lying  so  displaced  that  a  reduction  would  have  been 
rendered  impossible* 

Dr.  Townsend,  of  Boston,  has  reported  a  case  of  compound  disla 
cation,  in  which  also  amputation  became  necessary;  and»  wi*^ 
injuries^  the  dissection  showed  a  fragment  from  the  outer  m  H 

the  tibia,  one  inch  and  a  half  long,  and  one  inch  thick  at  it^  wisic 
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part,  with  a  very  sharp  point,  displaced,  and  lying  almost  transversely 
over  the  astragalus.* 

For  a  more  full  account  of  the  prognosis  and  the  general  manage- 
ment of  these  cases  subsequent  to  the  reduction,  I  beg  again  to  refer 
the  reader  to  the  chapter  on  fractures  of  the  fibula ;  and  for  my  views 
in  relation  to  the  treatment  of  compound  dislocations  of  the  ankle-joint 
I  will  refer  also  to  the  chapter  on  compound  dislocations  of  the  long 
bones. 


§  2.  Dislocations  of  the  Lower  End  of  the  Tibia  Outwards. 

iSyfi.— "  Oatward  tibio-taraal  luxation ;"  Malgaigne.    "  DifllooatioDB  of  the  foot  in- 
wards," of  others. 

The  causes  are  the  same  or  similar  to  those  which  are  known  gene- 
rally to  produce  dislocations  in- 
wards ;  only  that  the  force  of  the  ^*8«  287. 
concussion  or  the  direction  of 
the  rotation  must  have  been  re- 
versed. 

The  external  lateral  liga- 
ments, peroneo- tarsal,  are  either 
ruptured  or  the  lower  portion  of 
the  fibula  gives  way,  or  both  of 
these  circumstances  may  have 
happened;  while  the  internal 
malleolus  may  also  yield  to  the  * 
shock  and  to  the  weight  of  the 
body  now  resting  upon  it.  The 
nature  of  the  accident  may  vary 
also  in  respect  to  the  relative 
position  of  the  articular  surfaces; 
the  astragalus  may  simply  rotate 
on  its  inner  and  upper  margin, 
or  the  tibia,  with  the  fibula  of 
course,  may  actually  slide  out- 
wards until  the  lower  end  of  the 
tibia  more  or  less  completely 
abandons  the  upper  surface  of 
the  astragalus. 

The  modes  of  reduction  and 
the  general  principles  of  treat- 
ment subsequently,  will  not 
differ  from  those  which  we  have 
mentioned  as  suitable  for  dis- 
locations in  the  opposite  direc- 
tion. The  examples  which  have  fallen  under  my  observation  are  not 
numerous,  but  the  reduction  has  always  been  easily  effected.  Thus,  a 
man,  set.  21,  fell  from  a  scaffolding,  alighting  upon  his  feet.     He  says 


Dlilocation  of  the  lower  end  of  the  tibia  ontwarde. 


■  Townsend  Mass.  Hosp.  Reports,  Bost.  Med.  and  Snrg.  Joum.,  toI.  xxxiii.  p.  277. 
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that  his  left  foot  struck  the  ground  obliquely  and  opon  its  otjti^  mar- 
gin.    I  found  the  fibula  projecting  very  strongly  oatwa 
carrying  with  it  the  tibia;  the  malleolus  inter tiu3  was  br^.^ 
the  foot  forcibly  turned  inwards.     Without  either  flexing  the  \t 
the  thigh  or  calling  to  ray  aid  any  degree  of  couoter^exteo^ion  « 
what  was  made  by  the  weight  of  the  body,  I  grasped  the  foot  and  dr 
upon  it  gently,  while  at  the  same  moment  I  rotated  the  fool  outwiniar 
Immediately  the  bones  resumed  their  places. 

In  June  of  1846,  Henry  Wilson,  jet.  88,  consulted  me  in  rdabaDlo 
his  foot,  which  he  said  had  been  dislocated  four  weeka  before.  He 
had  fallen  upon  the  outside  of  his  foot  and  turned  it  suddenly  inword^ 
so  that  when  he  looked  at  it  he  found  the  sole  presenting  toward  the 
opposite  aide.  Seizing  upon  it  with  both  hands,  be  preased  it  forciWj 
outwards,  and  the  reduction  immediately  took  place  with  a  sua 
Very  little  soreness  followed,  nor  was  he  confined  to  his  houseastog 
day.  He  had  continued  to  walk  about  with  only  a  slight  bait  in 
gait,  nor  would  he  have  thought  it  necessary  to  consult  me  at  all 
cept  that  the  tenderness  had  not  yet  disappeared.  He  wa«  not  awi 
that  the  fibula  had  been  broken  also,  until  I  called  his  ar 
fact  The  fracture  had  taken  place  two  inches  above  th 
although  it  was  already  united,  the  depression  occasioned  by  il^  bavin 
fallen  in  somewhat  toward  the  tibia  was  very  plainly  felt  and  re 
nized. 


§  3.  Dislocations  or  the  Loweb  End  of  the  Tibta  Furwabd&       ' 

5yn. — "  Forward  Ubio-tareal  luxations  ;^'  Malgaigne.    '^ Dislocfttiooj  of  th#  fotH  btek- 
wardfl/*  of  others. 

Causes, — This  dislocation  may  be  produced  by  a  violent  extendi 
of  the  foot  upon  the  leg ;  as,  for  example,  when,  the  foot  being 
gaged  under  a  piece  of  timber,  the  body  falls  backwards  to  the  groan' 
or  when,  the  leg  remaining  fixed,  a  heavy  weight  de^sends  upon 
foot,  the  foot  resting  upon  an  inclined  plane;  by  a  blow  apoo  ll 
front  of  the  foot ;  or  it  may  be  caused  by  a  fall  upon  the  bottom  or 
back  of  the  tibia,  or  possibly,  even  by  the  toes  being  brought  violeatl; 
in  contact  with  some  firm  body. 

Pathological  Anatomy, — The  displacement  may  be  very  slight, 
that  the  end  of  the  tibia  is  only  a  little  advanced  upon  the  astragali 
or  it  may  be  such  that  the  tibia  rests  one-half  upon  the  navical 
and  one-half  upon  the  astragalus,  or  it  may  even  desert  the  astragali 
entirely.  In  these  latter  examples,  the  lateral  ligaments  suffer  mare 
or  less  complete  laceration.  The  fibula  is  generally  broken  on  a  levt^^ 
with  the  articulation,  the  malleolus  intemus  also  in  some  casea  ati4^| 
still  more  rarely  a  fracture  occurs  through  the  posterior  margin  0^^ 
the  articular  surface  of  the  tibia. 

Symptom.^,— T\iQ  length  of  the  foot  in  front  of  the  tibia  is  dim^ 
nished,  while  the  projection  of  the  heel  is  correspondingly  increa^a: 
the  toes  are  turned  downwards  and  the  heel  drawn  upwards,  and  fix' 
in  this  position;  the  end  of  the  tibia  may  generally  be  disliocUy  ft 
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in  front  of  the  astragalus ;  the  extensor  tendons  of  the  toes  are  sha. 
defined,  while  the  tendo-Achillis  is  curved  forwards,  and  tense. 

At  the  regular  meeting  of  the  New  York  Pathological  Society, 
Nov.  22,  1865, 1  presented  a  specimen  obtained  fronf  the  dissecting- 
room  of  the  Bellevue  Hospital  College.  The  history  of  the  case  was 
unknown. 

Before  dissection  the  foot  was  observed  to  be  turned  outwards,  and 
shortened  in  front  of  the  tibia,  while  there  was  a  corresponding  length- 
ening of  the  heel.  The  specimen,  after  dissection,  disclosed  a  fracture 
of  the  internal  malleolus  half  an  inch  above  its  lower  end,  and  a  frac- 
ture of  the  fibula  a  little  above  its  lower  end.  The  tibia  was  displaced 
forwards  about  three  quarters  of  an  inch,  so  that  only  the  posterior 
half  of  its  lower  end  rested  upon  the  articular  surface  of  the  astragalus, 
and  at  the  point  of  contact  with  the  astragalus  a  new  socket  was 
formed  in  the  tibia,  concave  upwards,  half  an  inch  deep,  and  pre- 
senting an  appearance  as  if  the  posterior  lip  of  the  lower  end  of  the 
tibia  had  been  broken  off  and  had  become  displaced  upwards.  It  was 
supported  by  a  broad  buttress  of  bone.  It  is  not  certain,  however, 
but  that  this  appearance  was  occasioned  solely  by  the  long-continued 
pressure  of  the  tibia  upon  the  astragalus  at  this  point.  The  fragments 
of  the  malleolus  internus,  and  the  lower  fragment  of  the  fibula  re- 
mained attached  to  their  upper  fragments  and  to  the  two  side«  of  the 
astragalus  in  their  normal  positions,  consequently  each  fragment  was 
inclined  downwards  and  backwards  at  an  angle  of  46°.  The  lower 
fragment  of  the  fibula  was  driven  upwards,  also,  but  both  of  the  frac- 
tures were  firmly  united.  This  specimen  is  now  in  the  museum  of 
the  Bellevue  Hospital  College. 

At  the  same  meeting  of  the  Pathological  Society  I  reported  the  case 
of  Mary  Conlan,  sat.  88,  admitted  to  Bellevue  Hospital,  Nov.  18th, , 
1865,  having  been  thrown  three  days  before  from  a  street  car.  She  | 
could  give  no  account  of  the  manner  in  which  she  fell.  I  saw  her 
Nov.  16th.  The  limb  was  then  much  swollen  and  I  diagnosticated  a 
fracture  of  the  lower  end  of  the  fibula.  (It  had  been  supposed  to  be 
a  mere  sprain  up  to  this  time.)  The  limb  was  directed  to  be  wet  with 
cool  water  and  to  rest  upon  a  pillow.  From  this  time  I  looked  at  it 
occasionally  to  see  whether  the  swelling  had  sufficiently  subsided  to 
warrant  the  application  of  a  splint.  Nov.  20th  it  was  examined  again 
carefully  by  the  house  surgeon,  Dr.  Farrall,  but  no  displacement  was 
noticed.  Nov.  28d  I  found  the  lower  end  of  the  tibia  displaced  for- 
wards, and  ascertained,  also,  that  the  internal  malleolus  was  broken  at 
its  base.  The  dorsum  of  the  foot,  measuring  from  the  front  of  the 
tibia  to  the  end  of  the  great  toe,  was  shortened  half  an  inch.  The  heel 
was  lengthened. 

There  can  be  no  doubt  but  in  this  case  the  dislocation  occurred  sub- 
sequent to  the  fracture,  and  that  it  was  caused  by  the  contraction  of 
the  gastrocnemii.  I  reduced  the  dislocation  a  day  or  two  later  and 
maintained  it  in  position  by  the  method  which  I  shall  presently 
describe. 

Dr.  Voss  reported  to  the  Society  a  similar  case  which  had  come 
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under  his  notice,  and  Dr.  Buck  remarked  that  be  also  had  met  with 
8uch  examples.* 

TrtatfuenL — The  reduction  is  to  be  attempted  by  flexing  the  leg 
upon  the  thigh,  and  making  extension  from  the  foot,  while,  at  the 
same  moment,  pressure  is  made  upon  the  front  of  the  tibia  and  against 
tbe  heel.  When  the  bone  begins  to  slide  into  place,  the  foot  Aoald 
lie  forcibly  flexed  upon  the  leg.  A  slight  lateral  motion  or  rotaUoQ 
in  either  direction  may  assist  in  restoring  the  bones  to  place. 

Fig.  288. 


DUlontloB*  of  tKt  lovtr  emA  of  th«  tlbt«  fk>nrBrdA> 

In  general,  the  dislocation  has  been  easily  reduced,  but  in  a  mk- 
jority  of  the  examples  recorded  great  difficulty  has  been  expencocoi 
in  maintaining  the  redaction;  and  in  a  few  cases  it  has  been  Unaai 
impoasible  to  do  so. 

In  order  to  maintain  the  reduction,  the  leg,  flexed  upon  the  tUA 
should  be  laid  on  its  back  in  a  box ;  and  the  fool  sQi^ioffted  findjf 
against  a  foot-piece  placed  at  a  right  angle  with  tbe  bOx«  In  ikn 
position,  the  weight  of  the  1^  will  tend  somewhat  to  overoome  tt( 
action  of  the  muscles  which  are  disposed  to  displace  tbe  fool  bidk- 
wards.  Generally  it  will  be  found  necessary  to  niake  additioDal  pra- 
snre  directly  upon  the  front  of  the  leg  above  the  ankle ;  wkic^^  m 
order  that  it  may  not  proire  mischievous,  must  be  effected  with  aooc 
soft  material  and  must  be  applied  over  a  broad  snrfiKae.  Perhi^pi 
nothing  will  better  answer  these  indications  than  to  pass  a  ooUon  faani 
8tx  or  eight  inches  in  width,  through  slits  or  morttaee  in  the  lades  d 
the  box :  the^^  sitis  being  of  a  width  equal  to  the  width  of  the  hui 
and  placed  at  a  point  sufficiently  below  the  lev'el  of  the  nine  of  Ike 
|ibia»  90  that  when  the  band  is  made  fast  underneath  die  box  il  T  ^ 
pre^  the  leg  firmly  backwards.  To  prevent  tbe  hed  frotn 
tn  oonsequence  of  this  pressure^  it  also  should  be  snpportKd,  or  i 
pended  by  another  band  passing  underneath  tbe  bed  nad  h 
aboYn  lo  um  top  of  tbe  fool-board. 


Kev  Yofk  JbwB.  M^d.,  April.  1S^>  4iOl 
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Dupuytren  relates  the  following  example  of  this  rare  accident : — 

Pierre  Froment,  set.  88,  was  carrying  a  heavy  weight  upon  his  back, 
and  had  his  right  foot  in  advance,  when  by  accident  he  came  suddenly 
in  contact  with  a  beam  placed  across  his  path.  Under  the  fear  of 
being  precipitated  forwards,  he  made  a  sudden  effort  to  throw  his  body 
backwards,  by  which  he  lost  his  balance,  and  fell  with  the  point  of 
the  left  foot  inclined  inwards  and  forwards,  and  his  whole  weight  was 
thrown  first  on  the  outer  side,  and  then  on  the  front  of  the  ankle- 
joint. 

On  examination  the  leg  seemed  to  be  planted  upon  the  middle  of 
the  foot ;  the  toes  were  directed  downwards  and  the  heel  drawn  up. 
On  the  instep  there  was  a  large  bony  prominence,  over  which  the  ex- 
tensor tendons  of  the  toes  were  stretched  like  tense  cords.  Behind  the 
joint  was  a  deep  hollow,  at  the  bottom  of  which  the  tendo-Achillis 
could  be  felt  forming  a  tense,  resisting,  semicircular  cord,  with  its  con- 
cavity directed  backwards.  The  fibula  was  also  broken;  the  lower 
end  of  the  lower  fragment  remaining  attached  to  the  foot,  while  the 
upper  end  of  the  same  fragment  was  carried  forwards  by  the  displace- 
ment of  the  tibia,  so  that  it  lay  nearly  horizontally,  with  its  broken 
extremity  directed  forwards. 

Dupuytren  directed  one  assistant  to  fix  the  leg,  and  a  second  to 
make  extension  from  the  foot,  while  Dupuytren  himself,  standing  on 
the  outer  side  of  the  limb,  forced  the  heel  forwards  and  the  tibia  back- 
wards. The  first  attempt  succeeded  partially,  and  the  second  com- 
pleted the  reduction.  The  limb  was  then  placed  in  the  apparatus 
employed  by  this  surgeon  for  a  fractured  fibula,  which  we  have  before 
described,  and  laid  on  its  outer  side  in  a  semiflexed  position.  The 
patient  recovered  rapidly,  and  in  little  more  than  a  month  he  was  able 
to  walk.^ 

But  such  fortunate  results  have  not  usually  been  observed ;  indeed 
Dupuytren  encountered  much  more  serious  difficulties  in  two  other 
cases  which  came  under  his  own  notice,  one  of  which  he  has  himself 
recorded.  This  was  in  the  person  of  a  woman  set.  48,  who  was  brought 
to  the  Hotel  Dieu  in  1815,  the  accident  having  just  happened  from  a 
slip  in  going  down  stairs.  The  fibula  was  broken,  and  also  a  frag- 
ment was  broken  from  the  tibia.  The  house  surgeon  reduced  the 
bones  and  placed  the  limb  in  the  ordinary  apparatus  for  broken  legs, 
but  on  the  following  dajr  Dupuytren  found  them  reluxated,  and  laid 
the  limb  on  his  own  splint,  but  the  pressure  requisite  to  keep  the  tibia 
in  place  soon  induced  sloughing,  ulceration,  and  abscesses,  and  after 
four  months*  treatment,  during  which  time  the  tibia  had  been  repeat- 
edly displaced,  she  left  the  hospital  able  to  use  her  limb,  but  with  a 
certain  amount  of  incurable  deformity.' 

Malgaigne  mentions  the  third  example  as  having  been  seen  by 
himself  in  Dupuytren's  service  in  1832,  in  which  case  the  attempt  to 
maintain  the  reduction  by  a  tourniquet  resulted  in  gangrene  and 
finally  the  death  of  the  patient.'   Earle  lost  a  patient  after  amputation 

*  Dupuytren,  Injuries  and  Dis.  of  Bones.     London  ed.,  p.  278. 
'  Op.  cit.,  p.  27 1).  *  Malgaigne,  op.  cit.,  p.  1044. 


712 


BISLOCATIONS    OF    LOWER   EXD    OF    THE    TIBIA. 


made  on  the  eighth  day.    The  tibia  could  not  be  kept  in  pliwse,  wvi 
the  amputation  became  necegsarj  on  account  of  the  fin&l  protnmud] 
of  the  bone  through  the  intcgumentSi  which  had  sloughed.' 

§  4.  Dislocations  of  the  Lower  End  or  thb  Tibia  Bagkwj 

S^n,—"  Backw&rd  tiblo-Uraal  luxadoua  ;'*  Malgaigna.     **  Di«looatioKui  of  tbt  1 

forwards/'  of  othere. 

More  rare  even  than  the  dislocations  forwards,  Malgaigne  has,  nev 
theless,  succeeded  in  collecting  five  examples. 

They  appear  to  have  been  produced  generally  by  a  cause,  the  \ 
verse  of  that  which  we  have  seen  to  produce  so  often  the  preci^iin 
dislocation.  Thus  while  the  dislocation  forwards  is  produced  nn'A 
frequently  when  the  foot  is  in  violent  extension,  this  dislocaiion  \ 
occurred  in  at  least  two  or  three  cases,  when  the  foot  was  foreibli 
flexed  upoQ  the  leg. 

Tlie  symptoms  are  strongly  marked  and  characteristic.    The  \en^ 
of  the  foot  from  the  tibia  to  the  ends  of  the  toes  is  increased  one  j 
or  more;  the  heel  being  correspondingly  shortened,  or  rather 
obliterated;   a  portion  of  the  articulating  surface  of  the 
may  be  distinctly  felt  in  front  of  the  tibia;  the  posterior  sur&ioe 
the  tibia  touches  the  tendo- Achillis ;  the  leg  is  shortened,  and  the  mil* 
leoli  aj>proacb  the  sole  of  the  foot. 

In  inost  cases  one  or  both  of  the  malleoli  have  been  broken;  tnd 
R.  W.  Smith,  who  has  reported  one  of  the  examples  alluded  to,  be- 
lieves that  the  dislocation  is  never  complete. 


Fig.  290. 


Fig.  2ai 


>^* 


\< 


nisbcmtloiig  of  th«  !ow«r  end  of  thn  libU  bAekward*. 


Reduction  should  be  attempted  by  a  method  similar  to  that  which 
has  been  recommended  in  all  theotlier  dislocations  of  the  ankle ;  oolj 
with  such  modiecatioos  as  the  peculiarities  oi'  the  case  must  nc 
nly  suggest. 


Malgafgn©,  op.  o\L,  p.  1044. 
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CHAPTER    XX. 

DISLOCATIONS  OP  THE  UPPER  END  OP  THE   PIBULA. 
Sjfn, — "  Luxations  of  the  superior  peroneo-tibial-artionlation ;"  Malgaigue. 

Surgeons  have  frequently  described  a  condition  of  the  peroneo- 
tibial articulation,  in  which  the  ligaments  have  become  relaxed,  giving 
a  preternatural  mobility  to  the  head  of  the  bone.  It  is  also  not  unfre- 
quently  displaced  upwards,  in  consequence  of  an  oblique  fracture  of 
the  tibia.  I  have  myself  seen  several  examples  of  both  these  acci- 
dents; but  simple  traumatic  dislocations,  which  can  only  occur  for- 
wards or  backwards,  are  very  rare. 

§  1.  Dislocations  of  the  Upper  End  op  the  Fibula  Forwards. 

Malgaigne  has  collected  three  examples  of  this  luxation,  uncom- 
plicated with  any  other  accident,  and  not  apparently  due  to  any  ab- 
normal condition  of  the  ligaments,  two  of  wnich  at  least  seemed  to 
have  been  produced  by  the  violent  action  of  the  muscles  which  are 
attached  to  the  anterior  face  of  the  fibula.  The  third  example,  re- 
ported by  Thompson,  in  the  London  Lancet,^  permits  a  doubt  as  to 
whether  the  displacement  was  occasioned  by  muscular  action,  or  by 
a  direct  blow  upon  the  part. 

The  signs  which  characterize  the  anterior  luxation  are  the  absence 
of  the  head  of  the  fibula  in  its  natural  position,  and  its  presence  in 
front,  near  the  ligamentum  patellae ;  the  altered  direction  of  the  biceps 
flexor  cruris  muscle ;  and,  in  one  case,  considerable  deformity  in  the 
shape  and  position  of  the  leg  has  been  observed. 

Thompson  and  Jobard  were  unable  to  accomplish  the  reduction 
while  the  leg  was  extended  upon  the  thigh,  but  succeeded  readily 
after  having  flexed  the  leg.  On  the  other  hand,  Savoumin  succeeded 
with  the  leg  extended,  but  with  the  foot  flexed  upon  the  leg.  Mal- 
gaigne, to  whom  I  am  indebted  for  these  observations,  thinks  that 
flexion  of  the  leg,  combined  with  flexion  of  the  foot,  would  render  the 
reduction  more  easy. 

In  whatever  position  the  limb  is  placed,  the  surgeon  must  rely 
chiefly  upon  forcible  pressure  made  with  the  fingers  against  the  front 
and  upper  portion  of  the  displaced  bone. 

J.  E.  Hawley,  of  Ithaca,  N.  Y.,  a  distinguished  practitioner,  and  late 
Prof,  of  Surgery  in  the  Geneva  Medical  College,  has  furnished  me 
with  a  brief  account  of  a  case  which  came  under  his  own  observation. 

1  Op.  oit.,  I860,  YoL  i.  p.  385. 
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On  the  29t]a  of  Marcli,  1854  Bambak,  while  Taalliog  opoo  tk 

parallel  bars  in  a  gymnasium,  unintentionally  made  a  oomplf  * 
eet,  and  fell  with  his  right  foot  upon  the  edge  of  a  plank,    Dr 
who  was  immediately  called,  found  his  right  leg  semi-flexed  mad  imj 
movably  fixed.     The  head  of  the  fibula  was  plainly  felt  in  frooi  < 
its  natural  position,  near  the  ligamentnm  patellae.     The  patient  wu 
suffering  the  most  intense  pain.    Extension  and  oounter-exteiisioii 
were  made,  and  while  the  doctor  was  pressing  with  both  of  his  ifauiuba 
upon  the  head  of  the  fibula,  it  went  into  its  place  with  an  audibloi 
The  relief  was  instantaneous.     Complete  rest  was  observed  fur  \ 
days,  while  cooling  lotions  were  constantly  applied,  and  wilhin  a  Wd 
he  was  able  to  attend  to  his  usual  duties. 

§  a.  Dislocations  of  the  Uppbr  End  of  tke  Fibui*a  BACKWABm. 

Sanson  has  recorded  one  example,  in  which  the  paasdi^  of 
wheel  of  a  carriage  across  the  upper  part  of  the  leg,  precisely  on  i 
level  with  the  peroneo-tibial  articulation,  ruptured  the  ligamenta  whi<h 
bind  the  fibula  to  the  tibia,  and  caused  a  displacement  which,  ho' 
seems  to  have  been  spontaneously  overcome.  Nevertheless  th* 
mained  a  preternatural  mobility^  permitting  the  fibula  to  be  pus! 
easily  backwards  or  forwards  upon  the  tibia. 

I  have  found  only  two  other  cases  of  backward  dislocation,  one 
which  is  related  by  Dubreuil.  A  man,  aet»  62,  in  order  to  sr 
self  from  falling  sprang  suddenly,  with  his  right  leg  in  a  j. 
extreme  abduction,  and  at  the  same  moment  he  experienced  a  6evc- 
pain  in  the  region  of  the  peroneo-tibial  articulation.  The  bead  of  lb$ 
fibula  was  found  to  be  thrown  backwards,  and  formed  under  the  skia 
a  marked  prominence;  the  foot  was  drawn  outwards,  and  the  wbolt 
outside  of  the  limb  became  cold  and  numb.  Dubreuil  flexed  the  leg 
moderately,  and  pressing  the  head  of  the  fibula  from  behind  f 
the  reduction  was  easily  effected.  On  the  following  day,  t 
having  been  straightene<l,  the  dislocation  was  found  to  be  reprodocevl 
It  was  again  replaced,  and  the  knee  covered  with  a  leather  cap,  secured 
moderately  tight.  AJfter  twelve  days  of  complete  rest,  the  knee  w»3 
moved  gently,  and  on  the  seventeenth  day  the  patient  walked  with 
the  help  of  a  cane.  For  some  time  the  leg  had  a  tendency  to  iDcUne 
outwards;  but  in  about  three  months  the  cure  was  perfectly  esta- 
blished.^ 

It  is  probable  that  in  this  case  the  dislocation  resulted  from  tbc 
violent  action  of  the  biceps  flexor  cruris.  Such  at  least  is  theopiniaa 
of  both  Dubreuil  and  Malgaigne,  and  I  see  no  reason  to  question  the 
correctness  of  their  theory. 

The  other  example  has  been  reported  by  Dr.  Jos.  G.  Richjudsoi 
resident  FhysiciAa  to  the  Pennsylvania  Hospital     John  Dixon,  mX 
fell  five  feet  and  struck  upon  the  outside  of  the  left  knee.     When 
mitted  to  the  Hospital,  the  leg  was  partly  flexed  and  the  toes  a  !ii 
everted,  and  he  was  unable  to  flex  or  extend  the  limb  completely 

*  lHjilgugne,  op.  oil.,  torn.  IK  p.  886* 
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The  head  of  the  fibula  was  seen  three-quarters  of  an  inch  behind  its 
natural  position,  and  the  biceps  was  felt  distinctly,  attached.  There 
was  no  other  lesion.  The  reduction  was  easily  accomplished  by  press- 
ing with  the  fingers,  upon  the  inner  and  back  part  of  the  fibula^ 
thrusting  it  outwards  and  forwards.  A  compress  and  bandage  were 
applied,  and  the  limb  placed  at  rest.  The  reduction  continu^  com- 
plete, and  after  a  few  days  he  was  permitted  to  use  the  limb.^ 


CHAPTER  XXL 

DISLOCATIONS  OP  THE  INFERIOR  PERONEO-TIBIAL 
ARTICULATION. 

Nelaton  relates  the  only  example  of  a  simple  luxation  of  this  ar- 
ticulation of  which  we  have  any  information.  The  patient  who  was 
the  subject  of  this  accident,  presented  himself  at  the  hospital  under  the 
care  of  M.  Gerdy  on  the  thirty-ninth  day  after  the  accident,  which  had 
been  occasioned  by  the  passage  of  the  wheel  of  a  carriage  obliquely 
across  the  leg  in  such  a  manner  as  to  push  the  malleolus  externus 
directly  backwards.  The  lower  end  of  the  fibula  was  in  almost  direct 
contact  with  the  outer  margin  of  the  tendo-Achillis;  the  outer  face  of 
the  astragalus,  abandoned  by  the  fibula>  could  be  distinctly  felt  in 
nearly  its  whole  extent;  the  foot  preserved  its  natural  position;  and 
he  could  walk  pretty  well,  only  that  he  was  obliged  to  step  with  some 
care.  M.  Gerdy  believed  that  the  bone  was  too  firmly  fixed  in  its  new 
position  to  be  moved,  and  therefore  made  no  attempt  at  reduction. 


CHAPTER  XXII. 

TARSAL  LUXATIONS. 
§  1.  Dislocations  of  thb  Astragalus. 

Malgaigne,  who  speaks  also  of  luxations  "sub-astragaloid,"  has 
thought  proper  to  call  the  dislocations  which  we  now  propose  to 
consider  "double  dislocations  of  the  astragalus."  In  the  variety  first 
named,  the  astragalus  retains  its  connections  with  the  tibia,  but  sepa- 
rates from  the  scaphoid  bone,  while  its  relations  to  the  calcaneum  are 
only  slightly  disturbed.  This  we  prefer  to  regard  as  one  of  the  many 
varieties  of  tarsal  luxations,  and  shall  appropriate  to  it  no  specific 

>  RiohardsoD,  Amer.  Joarn.  Med.  Soi.,  April,  1863. 
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appellation^  except  to  designate  it  as  astragalo-scaplioid,  or  astragalo 
calcaDeO'Scaphoid,  according  as  more  or  less  of  the  several  artica 
tions  are  disturlied. 

In  the  second  named  variety,  called  by  Malgaigne  a  "double**  lais- 
tion,  and  which  constitutes  the  subject  of  this  chapter,  the  astnigi- 
Itis  abandons  all  the  articular  surfaces  against  which  it  is  nalanllT 
applied  and  thrusts  itself  out  from  between  the  tibia,  fibula,  m* 
caneum,  and  scaphoides;  so  that  it  may  be  said  to  have  suffered  i 
triple  or  quadruple  rather  than  a  "  double"  dislocation,  as  is  implie 
by  the  nomenclature  adopted  by  Malgaigne.  This  we  choose  to  reg 
as  the  only  true  dislocation  of  the  astragalus,  and  as  such  we  prop 
to  designate  it  by  the  simple  term  "dislocation  of  the  astragalus.^ 
The  astragalus  may  be  dislocated  forwards,  outwards,  inwardly  T 
w^ards;  or  it  may  be  dislocated  obliquely  in  either  of  the  di 
between  these  lines;  it  may  be  simply  rotated  upon  its  lateral; 
without  much,  if  any,  lateral  displacement;  and,  finally,  it  has  beco 

occasionally  driven  be- 
Fig.  292.  tween  the  tibia  and  fibo- 

la,  tearing  away  the  in- 
termediate ligamentfi^aDd 
generally  fracturing  oi 
or  both  bones  of  the  U\ 

Cattses, — The    cai 
which  have  been  fwtmi 
chiefly  operative  in  ih 
production  of  this  disl 
cation  are  very  much  thi 
same  as  those  which  pn> 
duce,under  other  circum-^ 
stances,  a  dislocation 
the  lower  end  of  the  uli 
Thus,  a  fall  from  a  height  upon  the  bottom  of  the  foot,  accompaaii 
with  a  violent  abduction,  adduction,  flexion,  or  extension,  may  deier 
mine  a  dislocation  of  the  astragalus  inwards,  outwards,  backwardii 
forwards.    Sometimes  it  is  accomplished  by  a  mere  wrenching 
twisting  of  the  foot  in  machinery,  or  in  the  wheel  of  a  carriage,  or 
being  caught  between  two  irregular  bodies.    It  may  be  produced 
by  a  direct  blow. 

Symptoms, — The  great  prominence  occasioned  by  the  displaoem< 
of  the  bone  in  either  of  these  several  directions,  accompanied 
rally  with  more  or  less  lateral  deviation  of  the  foot,  is  alone  suffici^ 
to  indicate  the  true  nature  of  the  accident     In  some  cases,  also, 
foot  is  forcibly  flexed  or  extended;  the  leg  is  shortened  in  con 
quence  of  the  tibia  having  fallen  down  upon  the  calcaneum;  the  su 
incumbent  skin  and  tendons  are  rendered  tense;  blood  is  effu 
swelling  speedily  occurs.     In  the  backward  dislocation,  the 
of  the  foot  is  not  much  changed,  but  the  tibia  being  slightly  carrii 
forwards,  the  length  of  the  dorsal  aspect  of  the  foot  is  proportionabl 
diminished. 

Such  are  the  symptoms  which  plainly  enough  indicate  the  di&l 


IHiloefttlon  of  antr&g&ltiK  otitwurdA.    Anntomteal  nilmtioii*. 
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cation  in  the  most  simple  cases ;  bat  in  a  majority  of  the  examples 
which  have  been  seen,  the  integuments  have  been  more  or  less  exten- 
sively torn,  exposing  to  the  eye  at  once  the  naked  bone,  and  thus 
removing  all  chance  of  error  in  the  diagnosis. 

Norris  mentions  a  case,  seen  by  Hammeraley,  in  which  the  astra- 
galus was  thrown  completely  out,  and  was  subsequently  found  in  the 
earth  where  the  patient  had  received  his  injury.  Inflammation,  gan- 
grene and  tetanus  supervened,  and  the  patient  died  on  the  seventh  day** 


Fig.  293. 


Fig.  294. 


IH. 


fltmple  dUlocfttioiu  «f  tha  MtnijiiLltii  oat«r&rdj). 


Compoaad  dUlocktlon  <if  tbe  Attirt^laa  lawardi. 


Prognosis, — ^It  will  he  readily  understood  that  nothing  short  of  very 
great  violence  could  disturb  and  completely  break  up  the  connectiona 
of  a  bone  so  compactly  and  firmly  sealed  as  is  tbe  astragalus,  and 
that  aside  of  any  nnusual  complications,  under  the  most  favorable 
circumstances,  intense  inflammation  must  naturally  be  anticipated; 
and  with  few  exceptions  this  has  actually  taken  place.  Even  when 
reduction  has  been  promptly  and  easily  effected,  inflammation,  gan- 
grene, and  death  have  sometimes  speedily  ensued.  But  more  often  the 
reduction  has  been  found  to  be  exceedingly  difficult  or  impossible,  and 
complete  removal  of  tbe  bone  or  amputation  has  been  immediately 
demanded. 

In  a  limited  number  of  cases,  on  the  other  hand,  the  bone  has  been 
easily  reduced,  and  recovery  has  taken  place  with  a  tolerably  useful 
limb;  or  resection  has  been  practised  with  an  equally  favorable  result; 
in  still  other  cases  the  bone  has  been  left  protruding,  and  the  patient 
has  finally  recovered  so  far  as  to  be  able  to  walk  again,  but  in  such 

*  NordB,  Amer.  Joarn.  Med.  Soi.,  1837,  p*  383. 
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a  crippled  condition  as  to  render  the  achieyement  a  Tery  donbtW 
triumph  of  conservative  surgery. 

Xorris,  of  Philadelphia,  relates  the  following  case,  illastraring  the 
imminent  danger  to  which  even  the  life  of  the  patient  may  he  ex- 
posed in  those  examples  which  are  apparently  the  most  simple. 

William  Summerill,  aet.  30,  was  admitted  to  the  PennsylTanii 
Hospital  on  the  twenty-sixth  of  September,  1S31.  An  hour  previoia 
while  descending  a  ladder,  he  slipi^  and  fell  in  such  a  manner  as  to 
throw  the  entire  weight  of  his  body  upon  the  outer  part  of  his  left 
foot.  The  foot  was  turned  inwards  and  nearly  immoTable:  a  slight 
depression  existed  immediately  below  the  lower  end  of  the  tibia,  and 
there  was  a  hard  rounded  projection  on  the  outer  part  of  the  foot  a 
little  below  and  in  front  of  the  extremity  of  the  fibula :  the  skin  over 
this  projection  wa5  not  broken  or  excoriated,  but  reddened ;  there  was 
no  fracture  of  either  bone  of  the  leg. 

The  symptoms  rendered  it  plain  that  the  astragalus  was  dislocated 
forwards  and  outwards.  Dr.  Barton,  under  whose  care  the  patioit 
was  received,  proceeded  soon  after  to  make  attempts  at  reductioo. 
The  muscles  of  the  leg  were  relaxed  as  much  as  possible,  and  exten- 
sion made  from  the  foot  by  seizing  the  heel  and  front  part  of  the  fooi 
while  an  assistant  made  counter-extension  at  the  knee.  The  bone  was 
also  pushed  inwards  toward  the  joint  bv  the  surgeon.  These  efibrt* 
were  continued  for  a  considerable  time,  f)ut  had  no  efEdCSi  in  changing 
the  position  of  the  bone. 

Six  hours  afterwards.  Drs.  Harris  and  Hewson  being  in  consulta- 
tion, the  attempt  was  again  made  to  accomplish  the  reduction,  bat 
without  success :  and  the  surgeons  immediately  proceeded  to  excise 
the  bone. 

An  incision  was  made  parallel  with  the  tendons,  commencing  a 
short  distance  above  the  projection  and  extending  down  far  enough  to 
expose  fairly  the  astragalus  and  its  torn  ligaments.  The  bone  was 
then  seized  with  the  forceps  and  easily  removed  after  the  division  of 
a  few  ligamentous  fibres  that  continued  to  c«3nnect  it  with  the  adjoin- 
ing parts.  Very  little  bleeding  occurred,  only  two  small  arteries  re- 
quiring the  ligature. 

After  removal,  it  was  d;soovere»l  that  about  one  half  of  the  surface 
which  plays  in  the  lower  end  of  the  tibia  had  been  fractured,  and  that 
it  remaineti  nrmly  attached  to  the  extremity  of  that  bone.  Xo  at- 
tempt was  made  to  remove  this  fragment :  but  the  joint  being  care- 
fully sponged  out.  the  sides  of  the  wound  were  brought  togefher  and 
closed  by  sutures,  adhesive  straps  and  a  roller:  after  which  the  foot 
placed  in  its  natural  position,  was  laid  in  a  fracture-box. 

On  the  dfth  day  a  slough  began  to  form  upon  the  ontside  of  the 
foot,  which  was  followed  by  suppuration  at  other  points,  and  on  the 
thirteenth  day  an  opening  was  made  to  evacuate  the  pus  near  the 
malleolus  intemus.  At  the  end  of  about  eight  weeks  the  fragment 
of  the  astragalus  which  had  been  su&re'l  to  remain,  was  found  to  be 
carioa&  and  it  was  removed :  the  heel  also  had  ulcerated  fix>m  pres- 
m%  and  several  other  bones  of  the  tardus  were  discovered  to  be  ca- 
ilfteen  months  later,  this  poor  fellow  was  still  in  the  hospital 
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suffering  from  hectic,  with  extensive  disease  in  the  bones  of  the  tar- 
sus and  ankle-joint.  Finally,  amputation  of  the  leg  was  practised  by 
Dr.  Barton,  a  few  days  after  which  he  died.^ 

Norris  mentions  also  two  examples  of  simple  dislocation  of  the  as- 
tragalus at  the  Pennsylvania  Hospital  which  came  under  the  obser- 
vation of  Dr.  Barton,  in  both  of  which  the  bone  was  left  unreduced. 
In  one  case  inflammation  and  sloughing  soon  effected  a  complete  ex- 
posure of  the  protruding  bone,  but  after  a  time  the  skin  cicatrized.  At 
the  end  of  five  months  the  patient  walked  and  had  good  use  of  the 
joint,  though  great  deformity  of  the  foot  existed,  and  he  continued  to 
be  subject  to  ulceration  of  the  newly -formed  skin  on  its  outer  part. 
In  the  other  case  gangrene  supervened  soon  after  the  accident,  and 
the  patient  died. 

Norris  adds  that  "the  late  Professor  Wistar  removed  the  astragalus 
in  a  case  of  compound  dislocation,  and  the  patient  was  cured  with 
some  motion  at  the  joint." 

Dr.  Alexander  Stevens,  of  New  York,  made  the  same  operation  in 
a  case  of  compound  dislocation,  and  after  several  months,  he  afSrms 
that  the  patient  "  has  recovered  with  very  trifling  deformity  of  the 
foot,  and  with  a  flexible  joint.    He  walks  with  very  slight  lameness."' 

I  am  indebted  to  Dr.  B.  H.  Hart,  of  Marietta,  Ohio,  for  an  account 
of  the  following  case,  and  for  the  specimen,  which  has,  also,  kindly 
been  put  in  my  possession. 

In  June,  1853,  Thomas  Williams  was  thrown  from  his  carriage, 
alighting  upon  his  left  foot  and  causing  a  compound  dislocation  of  the 
ankle  joint.  Dr.  Hart  was  immediately  called,  and  found  the  bones 
of  the  leg  thrust  through  the  integuments  on  the  outside,  the  malleo- 
lus internus  broken,  and  the  astragalus  partially  dislocated.  Aft^er 
enlarging  the  opening  in  the  integuments  with  a  pocket  knife,  the 
Dr.  was  able  to  reduce  the  dislocated  bones  to  place.  It  must  be 
mentioned  that  this  man  weighed  225  lbs.,  and  that  in  his  fall  he  de- 
scended a  precipice  or  bank  30  feet  in  height.  Soon  aft»r  the  reduc- 
tion the  patient  had  two  severe  convulsions,  which  were  arrested  by 
bleeding  and  opiates,  and  never  returned.  Cool  lotions  were  applied 
to  the  limb ;  and  on  the  sixth  day  erysipelas  supervened  and  extended 
nearly  to  the  body.  The  erysipelas  continued  about  nine  days.  Ex- 
tensive suppuration  throughout  the  joint  resulted,  and  some  fragments 
of  bone  came  away,  and  on  the  thirty-third  day  Dr.  Hart  removed 
without  the  aid  of  the  knife  the  entire  astragalus.  In  three  months 
the  patient  walked  upon  crutches,  and  in  eleven  months  he  could  walk 
well  without  a  stafi^  a  slight  motion  having  been  preserved  in  the 
ankle  joint. 

The  dislocations  backwards,  of  which  seven  examples  only  have 
been  recorded,  have  all  with  but  one  exception  been  left  unre^iuced ; 
yet  in  at  least  four  instances  the  patients  have  recovered  with  pretty 
useful  limbs.  Such  was  the  fact  with  Liston^s  and  Lizar's  patients, 
and  also  with  Mr.  Phillips'  two  cases,  to  all  of  which  I  shall  again 

>  Norris,  Amer.  Joam.  Med.  Soi.,  Aag.  1837,  p.  878.  ' 

'  StevenB,  North  Amer.  Med.  and  Sarg.  Joam.,  Jan.  1827,  p.  200. 
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refer.  It  must  be  noticed,  however,  that  in  each  of  the  cas€s  men- 
tioned as  followed  by  a  succesafal  termination  without  reductioQ.  the 
dislocations  were  simple. 

Tamer,  of  Manchester,  has  reported  one  example  of  compouDd 
luxation  outwards  and  hackwards,  in  which,  finding  himself  unable 
to  effect  reduction,  he  removed  the  astragalus  with  a  tolerably  success* 
ful  result.'  Fioally  a  case  was  presented  in  one  of  the  London  hos- 
pitals in  1839,  of  a  dislocation  inwards  and  backwards,  which  WM_ 
reduced  in  about  ten  miautes,  by  extension  accompanied  with  late] 
pressure,* 

Treaimeni, — Various  attempts  have  been  made  by  surgical  write] 
to  determine  the  line  of  treatment  which  should  be  adopted  in  tb 
unfortunate  cases,  but  with  very  uusatisfactory  results,  since  they 
far  from  having  arrived  at  similar  conclusions,  nor  have  they  been 
able  always  to  settle  the  question  definitely  for  themselves.  The  diffi- 
culty consists  in  the  multiplicity,  and  lack  of  uniformity  in  the  com- 
plications which  attend  these  accidents,  rendering  it  impossible  to 
establish  a  classification  upon  which  an  uniform  treatment  may  be 
safely  based.  There  are  certain  principles,  however,  which  seem  to 
be  sufficiently  settled  to  allow  of  an  authoritative  announcement; 
these  may  be  briefly  stated  as  follows:  If  the  dislocation  is  simple, 
reduce  the  astragalus  immediately,  provided  this  is  possible.  If  the 
luxation  is  complete,  and  it  cannot  be  reduced,  even  partially,  proceed 
at  once  to  resection  or  to  amputation.  In  compound  dislocations^  re- 
section or  amputation  affords  the  only  safe  resource.  In  all  cases  the 
inflammation  is  likely  to  be  intense,  in  order  to  prevent  which  com^ 
plication  the  surgeon  must  be  unremitting  in  his  use  of  the  appropri- 
ate remedies. 

Out  of  eighteen  cases  of  complete  excision  of  the  astragalus,  collected 
by  Turner,  fourteen  made  good  recoveries,  and  in  only  one  of  these 
fourteen  was  there  anchylosis. 

These  several  points  we  shall  proceed  to  illustrate  a  little  more 
fully. 

In  a  recent  simple  luxation  of  the  astragalus  forwards,  the  leg 
should  be  flexed  to  a  right  angle  with  the  thigh,  and  for  the  purpoae 
of  making  extension,  one  assistant  should  take  hold  of  the  foot  with 
both  hands  in  the  same  manner  that  a  servant  draws  a  boot,  that  is, 
with  the  right  hand  grasping  the  heel,  and  the  left  placed  upon  the 
dorsum  of  the  foot  near  the  toes.     A  second  assistant  should  seize  the     , 
lower  part  of  the  thigh  in  order  to  make  counter-extension,  while  ih^rn 
surgeon  presses  with  the  ball  of  his  hand  against  the  head  of  the  a.a-B 
tragalus,  upwards  and  backwards*     If  these  simple  measures  fail  tb© 
pulleys  ought  to  be  employed  as  a  substitute  for  the  bands  in  making 
extension.     In  applying  the  extension,  the  toes  must  be  kept  well 
down,  and  occasionally  the  foot  should  be  moved  gently  from  one  si' 
to  the  other. 

An  oblique  dislocation  must  be  reduced,  if  possible,  to  an  anteric^- 


I 


'  Tunier,  Trana.  Provin.  Med.  and  SErg.  Jouni.,  vol.  iic* 
trag.  with  nearly  fifty  cases. 
^  LoDdou  Lance t|  vol,  iu  p.  559« 
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luxation,  before  an  attempt  is  made  to  carry  tlie  bead  of  the  bone  back 
to  its  place,  as  by  this  mode  the  reductioa  will  be  greatly  facilitated. 

Lateral  luxations  may  be  reduced  by  the  same  means;  but  if  the 
astragalus  is  dislocated  outwards  the  foot  must  be  held  forcibly  ad- 
ducted  during  the  extension,  and  if  it  is  dislocated  inwards,  the  foot 
must  be  held  strongly  io  the  opposite  direction, 

Lizars  says  that  he  has  seen  one  case  of  backward  luxation,  and 
that  all  attempts  at  reduction  were  unavailiog.  The  limb  was,  how- 
ever, preserved,  and  proved  to  be  useful.^  Liston  was  equally  un- 
successful in  a  case  which  carae  under  his  notice.^  Phillips  has 
reported  two  cases,  in  neither  of  which  wag  the  reduction  accom- 
plished.' N<51aton  has  seen  a  compound  dislocation  which  he  could 
not  reduce/  Mr,  Erichaen,  however,  who  admits  that  when  dislocated 
backwards  it  has  not  hitherto  been  reduced,  declares  that  the  surgeons 
at  University  Hospital  have  succeeded  in  one  case  recently,  in  which 
both  the  tibia  and  fibula  were  broken  also/  Mr.  Erichsen  suggests 
also  that  in  case  of  a  failure  by  the  ordinary  means,  we  should  resort 
to  a  subcutaneous  section  of  the  tendo-Achillis.  Mr.  Williams,  of 
Bublin,  in  a  similar  case,  which  had  been  left  unreduced,  was  obliged 
finally  to  extract  the  bone,  in  consequence  of  the  integuments  having 
sloughed/ 

Compound  dislocations,  and  such  as  are  otherwise  complicated, 
demand  of  the  surgeon  immediate  amputation,  or  exsection,  the  latter 
of  which  ought  to  be  preferred  whenever  the  condition  of  the  limb 
encourages  a  reasonable  hope  that  the  foot  may  be  saved, 

Dr,  Grant,  of  Canada,  has  recently  reported  a  case,  however,  of  suc- 
cess after  reduction  of  a  compound  dislocation  of  this  bone.  The  man 
was  35  years  old,  and  in  good  health-  Immediately  after  the  accident 
the  astragalus  was  found  completely  dislocated  forwards,  and  lying 
with  its  long  axis  placed  transversely,  so  that  the  anterior  extremity 
protruded  through  the  integuments  one  inch  on  the  outer  side  of  the 
foot.  There  was  no  fracture.  The  first  attempt  at  reduction,  by  ex- 
tension and  pressure,  failed;  but  in  the  second  attempt  moderate 
pressure,  without  extension,  was  successful.  Suppuration  ensued,  aod 
continued  two  months.  At  the  end  of  eight  months  he  walked  with- 
out a  cane:  and  at  the  date  of  the  report  the  ankle  was  in  all  respects 
perfect/ 

When  exsection  is  practised,  and  the  bone  ia  found  to  be  broken, 
as  it  often  is,  all  the  fragments  should  be  carefully  removed,  since 
they  are  certain  to  become  necrosed  if  left  in  place.  Nor  ought  the 
surgeon  to  hesitate  to  lay  open  freely  the  tissues  in  every  direction,  iu 
order  that  he  may  accomplish  this  purpose;  even  the  tendons  lying 
over  the  protruding  bone  may  be  sacrificed  unhesitatingly,  since  after 

Lizare,  System  of  Praotioal  Surg.,  Edinhnrgh  ed.|  1847,  p.  161. 
Li*ton»  Elemeiita  of  Surgery,  vol.  iii,  p.  348. 
PhiUips,  Lond.  Med.  Oai.,  vol.  liv.  p.  596. 
N^SlaloQ,  Pathologic  Chirnrg,»  t»  fi*  p.  482, 

•  ErichBen,  Science  and  Art  of  Surg.,  Amer,  ed.,  ISSfi^  p.  270. 

•  Wmiama,  Kriohaen,  op.  elt.,  p,  271. 
Gr&Dt,  Canada  Med.  Jouro*!  Oct.  1865* 
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Slaving  been  so  severely  bruised,  stretched,  and  lacerated,  tbejsmi 
pretty  certain  to  slough.    Indeed,  the   more  freely  the  tiBSuea  are 
divided  over  the  bone,  the  less  will  be  the  danger  of  inflaramatioo, 
and  the  safer  will  be  the  life  and  limb  of  the  patient 

Id  addition  to  the  examples  already  cited  of  compound  disIocsUioo 
in  which  the  astragalus  was  removed^  the  following',  reported  by  Dr, 
W.  A.  Gillespie,  of  Ellisville.  Va.»  will  also  illustrate  the  ooenanil 
value  of  exsection  in  these  severe  accidents. 

Mrs.  A.,  aged  about  fifty  years,  fell  from  a  horse  on  the  2Sdof  Ma| 
1833,  dislocating  both  ankles.    The  luxation  of  the  right  foot 
accompanied  with  a  luxation  of  the  astragalus  outwards^  which 
jected  through  a  very  large  wound  in  the  integumeota,  and  its  trocblo 
was  placed  at  an  angle  of  about  45°  with  its  natural  position.    E^M 
on  the  following  day  it  w^as  removed  by  severing  its  few  remjiin 
connections,  and  the  wound  w^as  imraeuiately  closed  by  fititchea.  i 
hesive  plasters^  and  light  dressings.     From  the  moment  of  the  receipt 
of  the  injury,  and  for  several  days  afterwards,  she  suftered  excmdfiung 
pain  in  the  limb,  and  on  the  third  day  tetanus  was  apprahezide' 
its  full  accession  was  prevented  by  the  free  use  of  opiates.     The 
was  suspended  in  N.  R.  Smith's  fracture  apparatus;  and  as  gar 
with  hectic  fever  soon  threatened  the  life  of  the  patient,  fermentin 
poultices  were  diligently  applied,  and  the  patient  was  sustained  * 
wine,  bark,  and  other  tonics.     Two  months  after  the  injury  was  re- 
ceived, the  date  at  which  the  report  is  given,  the  wound  had  entirelj^H 
healed,  and  her  complete  recovery  was  regarded  as  certain,*    MiwjfH 
other  similar  examples  have  been  reported  by  foreign  surgeons. 

One  word  more  with  regard  to  the  treatment  of  the  wound  aftet^ 
excision,     A  considerable  experience  in  accidents  and  wounds  of  1 
class,  that  is,  wounds  accompanied  with  great  contusion  and  laoen 
tion,  has  convinced  me  that  the  practice  of  closing  the  surfaoe  witi 
sutures,  adhesive  plasters,   bandages,  &c^  is  eminently  peraiciouft. 
The  effusions  which  must  necessarily  occur,  and  which  indeed  wi 
think  ought  to  occur,  are  thus  imprisoned  beneath  the  skin,  gi^ 
rise  to  swelling,  pain,  inflammation,  and  finally  suppuration  or  slougli 
ing.    It  is  far  better,  in  our  opinion,  to  leave  the  wound  open,  cover 
it  only  with  cloths  constantly  kept  moist  with  oool  water.     For  thu 
latter  purpose  some  mode  of  irrigation  is  preferable,  as  being  more< 
staut  and  uniform.    To  those  who  have  never  adopted  this  tr 
of  contused  wounds,  or  of  wounds  generally,  we  would  recomme 
early  trial,  feeling  confident  that  they  will  never  have  occasion 
regret  the  experiment. 
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§  2.    ASTa4QAL0-CALCAK£O-ScAPH0ID  DiBLOOATIONS. 

It  is  perhaps  quite  as  common  for  the  astragalus  to  be  cUslo 
iVom  the  scaphoia  bone  and  calcaneum,  while  it  retains  its  cooii€ 
with  the  tibia,  as  to  be  luxated  from  all  these  bones  at  the  same  tixne. 
This  astragalo-caloaneo-scaphoid  dislocation  is  that  which  Malgaigae 

>  GUlMpie,  Amer.  Joarn.  Med.  Sol.,  Aug.  1833^  p,  552^ 
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has  termed  "  sub-astragaloid."  Produced  by  the  same  causes  which 
determine  true  dislocations  of  the  astragalus,  it  may  occur  in  the  same 
directions,  and  is  liable  to  the  same  complications ;  nor  will  either  the 
prognosis  or  treatment  differ  essentially  from  that  which  is  recognized 
and  established  in  the  other  accident. 

As  in  dislocations  proper  of  the  astragalus,  so  also  in  this  accident, 
opposite  results  have  occasionally  followed  from  similar  modes  of 
treatment.  Thus,  Dr.  Detmold,  of  New  York,  stated  in  1856  to  the 
New  York  Academy  of  Medicine,  that  he  had  recently  met  with  a 
dislocation  of  the  astragalus,  in  which  the  bone  retained  its  proper 
relations  with  the  tibia,  but  not  with  the  bones  of  the  tarsus.  The 
patient  had  fallen  from  a  wagon  and  caught  his  foot  in  the  wheel. 
Dr.  Detmold  made  extension  with  pulleys,  but  could  not  effect  the 
reduction.  Subsequently  he  was  obliged  to  remove  the  astragalus  on 
account  of  the  suppuration  which  followed  and  the  consequent  exposure 
of  the  bone.  The  wound  did  not  heal  kindly,  and  at  length  amputation 
of  the  leg  became  necessary. 

Dr.  Detmold  concludes,  from  this  example  and  others  which  have 
come  to  his  knowledge,  that  if  a  similar  case  were  to  present  itself  to 
him  again,  he  would  amputate  at  once.^ 

The  following  case,  reported  by  Dr.  Thomas  Wells,  of  Columbia, 
S.  C,  is  of  unusual  interest,  as  illustrating  the  danger  of  leaving  the 
bone  displaced,  and  also  the  benefit  which  may,  even  under  the  most 
unfavorable  circumstances,  result  from  its  final  removal. 

Doctor  S.,  89t.  30,  was  riding  in  an  open  carriage,  some  time  during 
the  year  1819,  when  his  horses  became  frightened  and  ran,  and  in 
leaping  from  his  vehicle  he  struck  upon  his  left  foot,  dislocating  the 
astragalus  from  its  junction  with  the  scaphoid,  bone,  upwards  and 
slightly  outwards.  Several  medical  gentlemen  made  violent  efforts  to 
reduce  the  bone,  but  without  effect.  Inflammation  and  suppuration, 
accompanied  by  a  high  fever,  soon  followed,  and  the  head  of  the 
astragalus  becoming  carious,  protruded  through  the  skin.  On  the 
18th  of  August,  about  seven  months  after  the  injury  was  received,  he 
was  still  suffering  from  a  copious  discharge,  pain,  swelling,  and  general 
irritative  fever,  and  it  was  determined  to  excise  the  bone ;  which  was 
accordingly  done  by  enlarging  the  wound  and  detaching  its  loose 
connections  with  the  adjacent  tissues.  The  astragalus  extracted  left  a 
frightful  wound,  the  foot  seeming  to  be  nearly  separated  from  the  leg. 
A  hollow  splint  was  adjusted  to  the  inside  of  the  foot  and  leg,  so  as  to 

S reserve  the  limb  perfectly  steady  and  in  a  proper  direction ;  simple 
ressings  were  applied,  and  an  anodyne  administered  internally.  No 
accidents  followed,  and  at  the  end  of  September  the  wound  was  healed, 
and  the  swelling  of  the  parts  had  entirely  subsided.  One  year  after 
the  operation,  he  walked  without  the  least  diflBculty ;  the  ankle  being 
then  *'  perfectly  sound."  The  leg  was  shortened  about  one  inch,  and 
this  d^ciency  was  supplied  by  a  thick  heel  upon  his  shoe.' 

Examples  might  be  cited  illustrative  of  the  value  of  early  exsection 

I  Detmold,  New  York  Jonrn.  Med.,  May,  1856,  p.  383. 
'  WeUs,  Amer.  Joaru.  Med.  Soi.,  Maj,  1832,  p.  21. 
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where  reduction  could  not  be  accompHslied ;  but  after  wbat  has 
already  been  said  upon  the  subject  of  dialocations  of  the  astragalus 
we  shall  not  regard  any  farther  reference  as  either  necessary  or  useful. 
If  other  principles  of  treatment  are  to  govern  the  surgeon  than  those 
which  we  have  already  laid  down,  they  cannot  here  be  stated.  They 
are  among  those  unwritten  rules  whose  existence  we  cannot  always 
recognize  until  the  case  arises  upon  which  they  may  applv*  Yet  in 
the  exigency  supposed  they  are  as  clearly  defined,  and  as  imperative, 
in  the  mind  of  the  clever  surgeon,  as  any  of  those  laws  which  have 
been  made  the  subjects  of  special  record. 

§  3.  Dislocations  or  thb  Caloaneum. 

The  calcaneum  may.  as  a  consequence  of  a  fall  upon  the  heel,  or 
of  a  direct  blow,  be  dislocated  outwards  from  the  astragalus  alone,  or 
upwards  and  outwards  from  the  cuboid  bone  at  the  same  time*  It 
has  been  found  also  at  the  same  moment  dislocated  outwards  from  the 
astragalus,  and  inwards  upon  the  cuboid  bone. 

Chelius  says  he  has  seen  an  old  dislocation  of  the  calcaneum,  pro- 
duced in  early  life  by  pulling  off  a  boot,  from  which  there  fiaally 
resulted  a  degeneration  like  elephantiasis  of  the  leg,  rendering  ampu- 
tation necessary.' 

Mr.  South  remarks  in  his  Notes  to  Chelius,  that  the  two  cases  of 
dislocation  outwards  of  this  bone,  mentioned  by  Sir  Astley  Cooper, 
were  from  his  (South's)  Notes  (cases  199  and  200).  In  the  first  case, 
that  of  Martin  Beutley,  occasioned  by  the  falling  of  a  heavy  stone 
upon  his  footj  the  integuments  were  not  broken,  and  the  position  of 
the  foot  resembled  a  varus,  ''The  dislocation  was  easily  reduced, 
having  bent  the  thigh  and  knee  on  the  body  and  fixed  the  leg,  by 
laying  hold  of  the  metatarsus  and  of  the  tuberosity  of  the  heel-bone, 
and  drawing  the  foot  gently  and  directly  from  the  leg,  during  which 
extension  Cline  put  his  knee  against  the  outside  of  the  joint,  and  the 
foot  being  pressed  against  it,  the  heel  and  the  navicular  bone  readily 
slipped  into  their  place,  and  the  deformity  disappeared/*  He  was 
discharged  from  the  hospital  in  five  weeks,  "having  the  complete  use 
of  his  foot." 

In  the  second  case,  the  dislocation,  produced  also  by  the  fall  of  a 
stone  upon  the  foot,  was  compound,  and  the  patient,  Thomas  Gilmore, 
having  been  brought  into  St.  Thomas's  Hospital^  the  reduction  was 
effected  by  extending  the  foot,  and  rotating  it  outwards.  Six  months 
after,  when  he  left  the  hospital,  he  was  able  to  walk  pretty  well  with 
a  stick. 


§  4.  MmDLE  Tabsal  Dislocations. 

The  scaphoid  and  cuboid  bones  may  be  dislocated  from  the  astra 
gains  and  calcaneum,  constituting  what  is  termed,  by  Malgaigne, 
middle  tarsal  dislocation.     It  is  probable  that  to  some  extent  the  ; 

^  Chelius,  Sjstem  of  Surg.,  Amer.  edt,  vol.  ii.  p.  354. 
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thing  has  occurred  in  many  of  those  cases  which  are  reported  as  sim- 
ple dislocations  of  the  astragalus,  or  as  dislocations  at  the  astragalo- 
Bcaphoid  articulation ;  but  it  occurs  also  occasionally  in  a  degree  so 
perfect  and  complete  as  to  leave  no  doubt  as  to  the  true  nature  of  the 
aisjunction,  and  to  entitle  it  to  a  separate  consideration. 

Mr.  Liston  mentions  the  case  of  a  boy,  set.  14,  who  fell  from  a  height 
of  forty  feet,  striking,  apparently,  upon  the  extremity  of  the  foot. 
The  scaphoid  and  cuboid  bones  were  found  to  be  displaced  upwards 
and  forwards,  so  that  the  foot  was  shortened  about  half  an  inch,  and 
had  a  clubbed  appearance.  No  attempt  was  made  to  reduce  the  bones, 
and  he  left  the  hospital  in  three  weeks,  able  to  stand  on  the  foot.'  Sir 
Astley  Cooper  has  recorded  in  more  detail  a  similar  example.  A  man, 
working  at  the  Southwark  bridge,  London,  received  upon  the  top  of 
his  foot  a  stone  of  great  weight.  He  was  immediately  carried  to  Guy's 
Hospital,  and  his  condition  is  described  as  follows :  "  The  os  calcis 
and  the  astragalus  remained  in  their  natural  situations,  but  the  fore 
part  of  the  foot  was  turned  inwards  upon  the  bones.  When  examined 
by  the  students,  the  appearance  was  so  precisely  like  that  of  a  club- 
foot, that  they  could  not  at  first  believe  but  that  it  was  a  natural  defect 
of  that  kind,"  but  upon  the  assurance  of  the  man,  that  previously  to 
the  accident  his  foot  was  not  distorted,  extension  was  made,  and  the 
reduction  was  eflFected.  He  was  discharged  from  the  hospital  in  five 
weeks,  having  the  complete  use  of  his  foot.* 

§  5.   DiSLOOATIONS  OF  THE  Os  CUBOIDES. 

According  to  Piddagnel,  quoted  by  Chelius,  the  cuboid  bone  may 
be  dislocated  upwards,  inwards,  and  downwards,  but  Malgaigne  affirms 
that  he  has  found  no  case  recorded  in  which  the  dislocation  has  oc- 
curred alone,  or  unaccompanied  with  a  dislocation  of  one  or  more  of 
the  other  tarsal  bones. 

§  6.   DiSLOOATIONS  OF  THE  Os  SOAPHOIDES. 

Burnett  has  seen  a  luxation  of  the  scaphoid  bone  in  which  its  con- 
nections with  the  astragalus  were  undisturbed,  while  at  the  same  time 
it  was  completely  separated  from  the  cuneiform  bones.  By  strong 
pressure  exercised  during  several  minutes,  the  os  scaphoides  was 
made  to  fall  into  its  place.  The  dislocation  was  compound,  yet  the 
wound  healed  rapidly,  and  in  a  short  time  the  recovery  was  almost 
complete.^ 

Several  examples  are  recorded  of  a  true  luxation  of  the  os  sca- 
phoides, in  which  the  bone  had  abandoned  both  the  astragalus  on  the 
one  hand,  and  the  cuneiform  bones  on  the  other. 

Pi^agnel  mentions  a  case  in  which  the  scaphoid  bone  was  broken 
longitudinally,  and  its  internal  fragment,  constituting  the  largest  por- 

I  Practical  Surgery,  also  London  Lancet,  vol.  zzxvif .  p.  133. 

*  Sir  A.  Cooper  on  Disloc.,  &o.,  London  ed.,  1823,  p.  376. 

•  Burnett,  Lond.  Med.  Gaxette,  1837,  vol.  xiz.  p.  221. 
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tion.  was  displaced  iowards  ttrougli  a  tegumentajy  wouod.    He  w« 
unable  to  efiect  reduction,  and  was  compdUed  to  ampotale  the  toai} 

Walker  has  reported  the  first  example  of  luxation  forwarda^  ooor 
sioned  by  jumping  upon  the  ball  of  the  foot.  The  booefomcdi 
marked  projection  upon  the  top  of  the  foot^  and  a  oorrespoDdiog  ^ 
pression  existed  below.  An  attempt  was  first  made  to  aoeaiB{»liA 
the  reduction  by  simple  pressure  with  the  thumbs;  but  thia  hainsg 
failed,  the  surgeon  bent  the  extremity  of  the  foot  forcibly  downwanK 
and  by  continuing  to  press  upon  the  os  scaphoide%  it  fell  into  ha  poa* 
tion  easily  and  with  a  distinct  click.  In  about  three  weeks  ibe  piieA 
was  able  to  walk  with  only  a  slight  halt,  and  no  defomuty  retmaiaril 


■  Ana  1^        "I 

if 
leoff 


§  7.  Dislocations  or  thb  CtmsiFOiiM  BoiiXB. 

The  cuneiform  bones  may  be  luxated  partially,  and  withoot 
separated  from  each  other,  of  which  two  or  three  examples  are  re- 
corded ;  or,  which  is  more  common,  the  cuneiforme  intemom  may  U 
luxated  alone.     Says  Sir  Astley  Cooper:  **I  have  twice  seen  Uni 
bone  dislocated ;  once  in  a  gentleman  who  called  upon  me  some  weekSi 
after  the  accident,  and  a  second  time  in  a  case  which  occurred  in  G^jV 
Hospital  very  lately.    In  both  instances  the  same  appearanioes  pe^ 
sented  themselves.     There  was  a  great  projection  of  the  bone  inwaiiifl^ 
and  some  degree  of  elevation,  from  its  being  drawn  up  by  the  actioa 
of  the  tibialis  anticus  muscle;  and  it  no  longer  remained:  in  a  direct 
line  with  the  metatarsal  bone  of  the  great  toe.     In  neither  case 
the  bone  reduced;  the  subject  of  the  first  of  these  accidents  walk< 
with  but  little  halting,  and  I  believe  would  in  time  recover  the  use 
the  toot,  so  as  not  to  appear  lame.    The  cause  of  the  accident  was  • 
fall  from  a  considerable  height,  by  which  the  ligament  was  ruptured 
which  connects  this  bone  with  the  os  cuneiforme^  and  with  the  oa 
naviculare.    The  second  case,  which  was  in  Guy's  Hospital*  my  a] 
prentice,  Mr.  Babington  informs  me,  happened  by  the  fall  of  a  ho 
and  the  foot  was  caught  between  the  horse  and  the  curb-stone,"* 

In  a  case  of  compound  luxation  seen  by  Mr.  Key,  reduction  w: 
effected,  and  in  two  months  the  cure  was  so  far  completed  that  t 
patient  walked  ii\4th  only  a  slight  lameness,*     N61aton,  in  a  simi 
case  of  compound  luxation,  unable  to  reduce  the  bone^  removed 
completely,  and  the  patient  recovered** 

Robert  Smith  has  called  attention  to  a  species  of  dislocation  of  the 
internal  cuneiform  bone  not  before  very  accurately  described ;  but  of 
which  he  has  presented  two  examples.  It  consists  in  simultaneOQfl 
dislocation  of  the  metatarsus  and  internal  cuneiform ;  that  is  to  say,  the 
first  metatarsal  bone  together  with  the  internal  cuneiform  is  dislocated 
upwards  and  backwards  upon  the  tarsus,  carrying  with  it  also  the  four 
remaining  metatarsal  bones.    In  both  of  the  examples  aeeii  and  n> 

>  Pifidagnel,  Jonrtj*  Unir.  et  Heb.,  torn,  fi.  p.  90g, 
<  Wnlki^r,  Tli«  MedicAl  Examiner,  1851,  p.  2iC«3. 
*  Sir  Ast,  Cooper,  op-  eil.,  p.  3J?3, 
«  Ki-y,  Gajr'a  Hoap.  Rep.,  Ib3a.  iro!.  i.  p.  544. 
^  ^^Uton,  Malgftlgue,  op.  oit«,  p,  Wl^. 


DISLOCATIONS    OP    THE    METATARSAL    BONES.  727 

corded  by  him,  the  dislocations  were  ancient,  and  no  account  could  be 
obtained  of  the  precise  manner  in  which  the  accidents  had  been  pro- 
duced. The  feet  were  foreshortened  to  the  extent  of  an  inch  or  more, 
in  consequence  of  the  overlapping  of  the  bones,  yet  the  heel  in  each 
case  preserved  its  natural  relations  to  the  tibia,  not  being  proportion- 
ately lengthened  as  is  the  case  in  dislocations  of  the  tibia  forwards. 
The  plantar  surface  of  the  foot  was  turned  inwards,  and  instead  of 
being  concave  it  was  convex,  both  in  its  antero-posterior  and  trans- 
verse diameters.  A  transverse  ridge  on  the  top  of  the  foot  also  indi- 
cated the  line  of  the  projecting  bones.  Both  of  these  cases  were  veri- 
fied by  a  careful  dissection.^ 

Dupuytren  has  reported  in  his  Treatise  on  Injuries  of  the  Bones,  a 
similar  case,  occurring  in  a  woman  sBt.  80,  who  was  brought  immedi- 
ately to  H6tel  Dieu.  She  stated  that  in  descending  from  the  bridge 
of  St.  Michael  with  a  burden  of  two  hundred  pounds,  she  fell  in  such 
a  way  that  the  whole  weight  of  the  body  was  received  on  the  right 
foot,  and  that  at  the  moment  she  made  an  effort  to  check  herself  in 
falling,  she  experienced  extremely  severe  pain  in  this  part,  and  heard 
a  very  distinct  snap ;  she  was  unable  to  raise  herself  from  the  ground. 
On  the  following  morning  Dupuvtren  reduced  the  bones  with  very 
little  difficulty  by  extension,  comoined  with  pressure  against  the  dis- 
located ends.  The  bones  went  into  place  with  a  loud  snap,  and  in 
two  or  three  months  she  left  the  hospital  with  only  a  little  lameness.' 

Mr.  Smith,  without  intending  to  question  the  possibilitv  of  a  sim- 
ple luxation  of  the  metatarsal  bones,  of  which,  indeed,  Mafgaigne  has 
collected  a  number  of  well  authenticated  examples,  is  inclined  to  be- 
lieve that,  when  a  luxation  of  the  bones  of  the  metatarsus  is  the  con- 
sequence of  a  fall  from  a  height,  the  individual  alighting  upon  the 
anterior  part  of  the  foot,  it  is,  in  general,  that  variety  which  has  now 
been  described.  And  this  aptness  on  the  part  of  the  cuneiform  bone 
to  maintain  its  connection  with  the  first  metatarsal  bone,  he  would 
ascribe  mainly  to  the  fact  that  both  .the  peroneus  longus  and  tibialis 
anticus  have  attachments  to  each  of  the  bones  in  question. 


CHAPTER    XXIII. 

DISLOCATIONS    OP   THE   METATARSAL    BONES. 

Luxations  of  one  or  more  of  the  metatarsal  bones,  at  the  points 
of  their  articulations  with  the  tarsus,  have  been  known  to  occur  in 
almost  every  direction.  They  may  be  occasioned  by  crushing  acci- 
•dents,  by  machinery,  or  more  often  perhaps  they  have  been  caused 
by  a  fall  backwards  or  forwards,  when  the  anterior  extremity  of  the 

I  Robert  Smith,  Treatise  on  Fractures,  &c.,  Dublin  ed.,  1854,  p.  224  etseq. 
'  Dupuytren,  op.  oit.,  p.  326. 
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foot  was  wedged  under  some  solid  body  and  immovably  fixed.  They 

may  be  produced  ako,  probably,  by  aim  ply  striking  upon  the  ball  of 
the  foot  in  falling  from  a  height.     We  have  noticed,  however,  that 
Mr.  Smith  iDclines  to  the  opinion  that  this  will,  in  general,  only  p: 
duce  the  species  of  dislocation  which  he  has  particularly  described. 

The  symptoms  which  characterize  the  dislocation  of  the  wholi 
range  of  metatarsal  bones  upwards  and  backwards  will,  when  the  di 
location  is  complete,  resemble  very  much  those  which  belong  to  tl 
dislocation  described  by  Smith.  The  dorsum  of  the  foot  will  be 
shortened  antero-posteriorly,  the  two  arches  of  the  foot  will  be  lost 
upon  the  plantar  surface,  or  even  actually  reversed,  a  ridge  will 
traverse  the  back  of  the  foot  and  a  corresponding  depression  will 
exist  underneath. 

In  some  cases,  however,  the  dislocation  is  not  complete,  the  articu- 
lations being  only  sprung,  and  then  there  can  exist  no  foreshortening 
of  tho  foot,  and  all  the  other  signs  will  be  less  striking. 

If  only  a  siogle  boae  is  luxated  the  diagnosis  is  generally  vei 
easily  made  out>  unless  indeed  considerable  swelling  has  already 
curred. 

Mr.  South  says  that,  in  1835,  a  case  was  admitted  to  St,  Thomas's 
Hospital,  under  Mr.  Greenes  care,  of  dislocation  of  the  last  two  mei 
tarsal  bones,  occasioned  by  the  falling  of  a  heavy  chest  upon  the  insi 
of  the  foot.  Upon  the  top  of  the  foot  was  a  large  swelling  below  a] 
in  front  of  the  outer  ankle,  and  behind  it  a  cavity  in  which  two  fingei 
could  be  easily  buried,  in  consequence  of  the  bases  of  the  metatai 
bones  having  been  thrown  upwards  and  backwards  upon  the  top  rf^ 
the  cuboid  bone.  The  reduction  was  accomplished  with  much  diffi- 
culty by  continued  extension,  and  as  the  bones  resumed  their  place  a 
distinct  crackling  was  heard,* 

Liaton  reduced  a  dislocation  upwards  of  the  first  metatarsal  bone; 
Malgaigne  mistook  a  dislocation  of  the  fourth  bone  for  a  fracture,  an< 
did  not  attempt  the  reduction  until  the  seventh  day,  when,  after  fi 
Buooessive  trials,  the  head  entered  with  a  noise  into  its  cavity.  In 
dislocation  of  the  second,  third,  and  fourth  metiitarsal  bones,  he  al; 
failed  to  detect  the  true  nature  of  the  accident  until  the  tenth  day» 
when  he  proceeded  to  attempt  reduction,  but  failed.  Inflammatioi 
suppuration,  and  delirium  followed,  and  the  patient  died  on  the  fort^ 
first  day.  Tufnell  failed  in  a  similar  case,  although  his  patient  final 
recovered  with  a  not  very  useful  limb.  Malgaigne  failed  to  redu< 
the  bones  also  in  a  recent  case  of  luxation  of  the  first  four  bones,  alJ 
though  he  used  chloroform,  and  diligently  tried  various  means.  Ti 
same  writer  has  seen  one  example  of  ancient  dislocation,  which  w; 
not  recognized  by  the  surgeon.  Finally,  Monteggia  reports  a  case 
dislocation  of  the  last  two  metatarsal  bones,  which  was  not  at  the  time 
recognized.  On  the  tenth  day,  swelling  commenced,  and  soon  after 
the  patient  died  in  convulsions.^ 

These  references,  drawn  chiefly  from  Malgaigne,  sufficiently  illas- 

«  Soutb,  Note  to  Cheliua's  Snrg.,  Tol.  ii.  p.  266. 
>  Malgaigne,  op.  oft.,  1077  et  &e<i. 


le; 

I 

lam 


DISLOCATIONS    OP    THE    METATARSAL    BONES.  729 

trate  the  difficulty  which  surgeons  have  experienced  in  the  reduction 
'  of  these  bones,  when  a  portion  only  is  displaced.  A  difficulty  which 
is  probably  due  to  the  fact  that  it  is  almost  impossible  to  make  ex- 
tension upon  a  single  metatarsal  bone;  indeed,  it  is  probable  that  by 
pressure  only  upon  the  displaced  head  can  we  expect  to  accomplish 
much  in  these  accidents,  and  even  this  cannot  be  made  to  act  very 
effisctively,  owing  to  the  small  amount  of  surface  presented  against 
which  the  force  can  be  properly  applied. 

If,  on  the  other  hand,  all  the  bones  are  dislocated  at  once,  the 
reduction  is  generally  accomplished  with  ease  by  simple  extension, 
combined  with  properly  directed  pressure.  Bouchard  and  Meynier 
succeeded  without  difficulty  in  two  cases  of  backward  dislocation; 
Smyly  was  equally  successful  on  the  sixth  day,  in  a  case  of  disloca- 
tion oownwards.  Laugier  reduced  an  outwara  dislocation  of  all  the 
bones  by  pressure  and  extension  easily ;  and  Kirk  succeeded  as  well, 
in  an  example  of  the  opposite  character,  all  the  bones  being  carried 
inwards.* 

Mr.  Sandwith  has  given  us  an  account  of  a  case  which  occurred  in 
his  own  person,  from  the  fall  of  his  horse  upon  his  foot.  "  I  was  in- 
stantly sensible,"  says  Mr.  Sandwith,  "of  the  nature  of  the  injury, 
and  as  soon  as  I  was  upon  my  feet,  the  metatarsus  was  found  to  be 
drawn  upwards,  and  obliquely  outwards  upon  the  tarsus,  by  the  action 
of  the  flexor  muscles.  On  the  removal  of  the  boot,  which  was  cut 
away,  these  were  the  appearances :  the  foot  considerably  shortened, 
the  toes  turned  a  little  outwards,  and  a  hard  swelling,  bigger  than  an 
egg,  upon  the  tarsus,  with  tumefaction  of  the  integuments.  The  pain, 
which  was  great  at  first,  was  kept  under  by  a  warm  fomentation. 

"  The  reduction  was  easily  eftected  by  my  friends,  Messrs.  Williams 
and  Brereton,  and  leeches  and  bread  and  water  poultices  prevented 
inflammation.  For  several  nights  the  foot  was  violently  shaken  by 
spasmodic  action  of  the  muscles,  but  the  parts  preserved  their  relative 
situation;  and,  although  it  was  nearly  a  year  before  all  lameness 
ceased,  yet  at  the  end  of  six  weeks  I  was  enabled  to  lay  aside  my 
crutches.  For  the  ability  to  use  the  foot  in  so  short  a  time,  I  was 
indebted  to  a  contrivance  which  rendered  the  foot  and  ankle  inflexible. 

"  Instead  of  an  elastic  sole  to  the  shoe  part  of  the  apparatus,  one  of 
wood  was  procured,  around  the  heel  of  which  was  nailed  a  piece  of 
firm  unbending  leather ;  this  reached  as  high  as  the  calf  of  the  leg; 
three  small  straps  with  buckles  held  the  leg  in  situ,  and  a  broader  one 
across  the  instep  secured  the  foot.  The  comfort  I  experienced  from 
this  simple  apparatus  is  my  reason  for  describing  it  so  particularly ;  it 
has  since  been  found  useful  in  various  injuries  of  the  foot  and  ankle."^ 

In  one  extraordinary  case,  however,  Dupuytren  was  not  so  success- 
ful. Paul  Eudes,  sBt.  24,  fell,  while  drunk,  into  a  ditch  six  feet  deep, 
and  alighted  on  the  soles  of  his  feet.  The  accident  was  followed  by 
great  swelling,  and  he  did  not  suspect  the  nature  of  the  injury,  or 

I  Malgaigne,  op.  oit.,  p.  1081. 

*  Sandwith,  Amer.  Joarn.  Med.  Soi.,  Nov^.  1828,  p.  216,  from   Lond.  Med.  Gaz., 
vol.  i. 
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preseDt  himself  at  the  hospital  until  three  weeks  after.    BapQTtrei ' 
then  ascertained  that  he  had  dislocated  the  meiataiBal  bones  of  hJk 
feet    Several  fruitless  attempts  were  made  to  accomplish  the  i 
tioD,  but  to  no  purpose,  and  in  about  two  weeks  he  left  the  ' 


CHAPTER   XXIV- 

DISLOCATIONS  OF  THEPHALANGES   OF  THKTOl 

Dislocations  of  the  toes  are  less  common  than  those  of  the  finge 
yet  a  considerable  number  of  cases  have  been  recorded  by  dU&rra 
surgeons.  They  are  occasioned  by  blows  received  directly  upon  \k 
ends  of  the  toes,  by  the  weight  of  the  body  brought  to  bear  sucf' 

upon  their  plantar  surfaces^  as  when  a  horseman  springs  in  his  t 

or  by  a  fall,  in  consequence  of  which  the  rider  hangs  in  hisMxrmf^ 
by  leading,  t&c. 

They  may  be  partial  or  complete ;  and  in  the  latter  case,  a  sligi 
overlapping  is  generally  observed.     In  a  great  majority  of  cases  ilK 
direction  of  the  displacement  is  backwards,  or  with  only  a  slight  later 
deviation.     Occasionally,  several  bones  are  displaced  at  t^ 
but  usually  only  one  suffers  displacement.     It  is  more 
to  find  compound  and  complicated  dislocations  than  in  the  c^se  oft 
fingers. 

The  position  of  the  toes  is  not  always  the  same  in  the  same  form  i 
dislocations.  Thus,  in  the  dislocation  backwards^  the  toe  is  somctin 
reversed  upon  the  foot  to  nearly  a  right  angle,  and  at  other  tiroes  it  i 
found  lying  in  the  same  axis  as  the  metatarsal  bone,  or  the  phala 
from  which  it  is  luxated.  About  one  year  since,  I  reduced  a  backws 
dislocation  of  the  first  phalanx  of  the  second  toe  in  the  person  of  Leu 
Britton,  ast.  60,  who  had  fallen  from  a  four  story  window,  striking  4 
his  feet,  and  breaking  both  thighs.  I  did  not  discover  the  disk  " 
of  the  toe  until  sixteen  hours  after  the  accident.  It  was  then 
parallel  with  the  axis  of  the  metatarsal  bone,  upon  which  it 
slightly  overlapped.  The  reduction  was  effected  easily  by  pullir  " 
the  last  phalanx  with  my  fingers,  while,  at  the  same  moment,  I  [ 
the  head  of  the  bone  toward  the  socket.  No  swelling  followed,  i 
has  it  troubled  him  at  all  since  his  recovery. 

With  regard  to  the  treatment,  surgeons  have  experienced  thesa 
difiiculty  in  certain  cases  of  dislocation  of  the  great  toe  aa 
seen  experienced  in  similar  dislocations  of  the  thumb.    Occ 
indeed,  the  reduction  has  been  found  to  be  impossible.     The  sail 
doubts  have  existed  also  in  relation  to  the  causes  of  this  difficulty,  an 
in  reference  to  the  means  by  which  it  was  to  be  overcome.    We  sli^ 
therefore  refer  the  reader  to  the  chapter  on  Dislocations  of  the  ¥u 

»  DujHjytffn,  op.  oit.,  p.  329. 
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Phalanges  of  the  Thumb  and  Fingers  for  a  more  full  consideration  of 
this  matter. 

In  case  the  smaller  toes  are  luxated,  the  reduction  is  generally 
effected  with  ease,  by  simple  extension,  or  by  extension  combined  with 
pressure ;  sometimes,  also,  the  bone  will  be  more  easily  put  in  place 
by  reversing  the  phalanx  more  completely,  as  we  have  advised  in  cer- 
tain  cases  of  dislocation  of  the  fingers. 

If  the  skin  is  penetrated,  it  will  often  be  found  necessary  either  to 
amputate  or  to  practise  resection  upon  the  exposed  phalanx. 

Sir  Astley  Cooper  relates  a  case  of  luxation  of  "all  the  smaller 
toes,"  from  the  metatarsus,  which  had  not  been  reduced,  and  the  sub- 
ject of  which  was,  in  consequence,  so  much  maimed  that  he  was  unable 
to  labor.  It  had  been  occasioned  by  a  fall,  from  a  considerable  height, 
upon  the  extremities  of  the  toes.  A  projection  existed  at  the  roots  of 
all  the  smaller  toes,  the  extremity  of  each  metatarsal  bone  being  placed 
under  the  first  phalanx  of  its  corresponding  toe.  The  swelling,  which 
immediately  followed  the  receipt  of  the  injury,  had  concealed  its 
nature,  and  now,  several  months  having  elapsed,  reduction  could  not 
be  effected.  The  only  relief  which  could  be  afforded  him,  therefore, 
was  in  wearing  a  piece  of  hollow  cork  at  the  bottom  of  the  inner  part 
of  the  shoe,  to  prevent  the  pressure  of  the  metatarsal  bones  upon  the 
nerves  and  bloodvessels.^ 


CHAPTEE   XXY. 

COMPOUND   DISLOCATIONS   OP  THE   LONG   BONES. 

Frequency  of  Compound  as  compared  vnth  Simple  Dislocatioiis, — Com- 
pound dislocations,  as  compared  with  simple,  are  of  rare  occurrence. 
Of  ninety-four  dislocations  reported  by  Norris  as  having  been  re- 
ceived into  the  Pennsylvania  Hospital  for  the  ten  years  ending  in 
1840,  only  two  were  compound ;'  and  of  one  hundred  and  sixty-six 
dislocations  recorded  in  my  record  of  personal  observation,  only 
eight  were  compound.' 

Relative  Frequency  in  the  Different  Joints, — In  my  own  recorded  cases, 
four  were  dislocations  of  the  tibia  inwards  at  the  ankle-joint,  one  was 
a  partial  (pathological)  luxation  forwards  at  the  same  joint,  one  was  a 
luxation  of  the  astragalus,  one  a  luxation  of  the  head  of  the  humerus 
into  the  axilla,  and  one  a  forward  luxation  of  the  radius  and  ulna  at 
the  wrist-joint.    I  have  also  met  with  several  examples  of  compound 

>  Sir  Ast.  Cooper,  op.  oil.,  p.  385. 

■  Norris,  Amer.  Joum.  Med.  8<ji.,  April,  1S41,  p.  335. 

•  For  the  most  of  these  casws,  see  Transactions  of  the  New  York  State  Med.  Soo. 
for  1855 ;  article  entitled  '*  Report  on  Dislocations,  with  especial  reference  to  their 
BesulU."    Bj  F.  H.  Hamilton. 
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dislocations  of  the  fingers.  Both  of  the  cases  reported  bj  Xorris  were 
dislocations  of  the  thumb. 

Sir  Astley  Cooper,  speaking  upon  this  point,  says  that  the  elbow, 
wrist,  ankle,  and  finger-joints  are  most  subject  to  these  accidents:  and 
that  he  has  seen  but  two  in  the  shoulder-joint,  and  one  in  the  knee- 
joint.  He  had  never  seen  a  compound  dislocation  at  the  hip-joint  and 
he  belie ve<I  that  it  was  "scarcely  ever^  so  dislocated.  Mr.  Braoibj 
Cooper  has,  however,  reported  in  detail  a  very  interesting  case  of  tins 
accident,  communicated  to  him  by  Dr.  Walker,  of  Charlestown,  Mas&, 
in  which  reduction  was  accomplished  by  manipulation  alone,  by  Dr. 
Ingalls,  on  the  second  day.  The  patient  died  at  the  end  of  about  three 
weeks.'  So  far  as  I  know,  this  is  the  only  case  upon  record.  Mai- 
gaigne  says  that  a  compound  dislocation  at  the  hip-joint  has  probably 
never  occurred. 

Among  the  cases  of  compound  dislocation  recorded  by  Sir  Astley 
and  Bransby  Cooper,  most  of  which  were  communicated  to  these  gen- 
tlemen by  other  surgeons,  45  were  dislocations  of  the  ankle,  10  of  the 
astragalus,  4  of  the  ulna  at  the  wrist-joint,  4  of  the  thumb.  2  of  the 
knee,  1  of  the  shoulder.  1  of  the  elbow.  1  of  the  radios  and  ulna  at 
the  wrist,  1  of  the  scaphoid  bone,  and  1  of  the  metatarsal  bone  of  the 
great  toe.  Other  writers  have  occasionally  described  compound  dis- 
locations of  the  clavicle,  but  I  know  of  no  record  of  a  compound  dis- 
location of  the  lower  jaw. 

PrognosiSy  as  determined  by  the  Mode  of  Treatment  adopted  by  most  of 
the  Ancient  and  many  of  the  Mo*lem  Surgeons. — By  most  of  the  early 
writers  these  accidents,  whenever  they  occurred  in  the  larger  joints, 
were  regarded  as  nearly  beyond  the  reach  of  art.  Says  Hippocrates: 
'•In  causes  of  complete  dislocation  at  the  ankle-joint,  complicated  with 
an  external  wound,  whether  the  displacement  be  inwards  or  outwanis 
you  are  not  to  reduce  the  parts,  but  let  any  other  physician  reduce 
them  if  he  choose.    For  this  you  should  know  for  certain,  that  the 

f^atient  will  die  if  the  parts  are  allowed  to  remain  reduced,  and  that 
le  will  not  survive  more  than  a  few  days,  for  few  of  them  pass  the 
seventh  day,  being  cut  off  by  convulsions,  and  sometimes  the  leg  and 
foot  are  seized  with  gangrene.''  Hippocrates  adds:  "But  if  not  re- 
duced, nor  any  attempt  at  first  made  to  reduce  them,  most  of  such 
cases  recover."' 

The  same  remarks  are  applieil  by  Hippocrates  to  compound  dislo- 
cations of  the  head  of  the  tibia,  of  the  lower  end  of  the  femur,  of  the 
wrist,  elbow,  and  shoulder-joints;  death  occurring  in  all  cases,  as  he 
believes,  more  or  less  speedily  whenever  the  bones  are  reduced  and 
retained  in  place  a  sufficient  length  of  time,  and  '*  were  it  not  that  the 
physician  would  be  exposed  to  censure,"  he  would  not  reduce  even 
the  bones  of  the  fingers,  since  it  must  be  expected,  he  thinks,  that 
their  articular  extremities  will  exfoliate  even  when  the  reduction  is 
most  successful 

•  A.  Cooper,  od  Dislocations.  Ac,  br  B.  Cooper,  p.  59. 

'  Works  of  Hippocrates,  SjdenLam  ed.,  London,  vol.  ii.  p.  634. 
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I  shall  presently  show,  however,  that  even  Hippocrates  advised  and 
probably  practised  resection  in  certain  cases  of  these  accidents. 

Both  Celsus  and  Galen  adopt  almost  without  qualification  the  line 
of  practice  laid  down  by  Hippocrates,  and  affirm  equally  the  danger 
and  almost  certain  death,  consequent  upon  the  reduction  of  compound 
dislocations  in  large  joints.^  Celsus  recommends  resection  in  some 
cases. 

Paulus  jEgineta,  however,  and  after  him  Albucasis,  Haly  Abbas, 
and  Ehazes,  do  not  regard  the  rules  established  by  Hippocrates,  in 
relation  to  the  non-reduction  of  the  bones,  as  so  imperative,  nor  the 
results  of  the  opposite  practice  as  so  uniformly  fatal. 

"Hippocrates  remarks,"  says  Paulus  -^gineta,  "in  the  case  of  dis- 
locations with  a  wound,  the  utmost  discretion  is  required.  For  these, 
if  reduced,  occasion  the  most  imminent  danger,  and  sometimes  death, 
the  surrounding  nerves  and  muscles  being  inflamed  by  the  extension, 
so  that  strong  pains,  spasms,  and  acute  fevers  are  produced,  niore  par- 
ticularly in  the  case  of  the  elbows,  knees,  and  joints  above,  for  the 
nearer  they  are  to  the  vital  parts  the  greater  is  the  danger  they  induce. 
Wherefore,  Hippocrates,  by  all  means,  forbids  us  to  apply  reduction 
and  strong  bandaging  to  them,  and  directs  us  to  use  only  anti-inflam- 
matory and  soothing  applications  to  them  at  the  commencement,  for 
that  by  this  treatment  life  may  sometimes  be  preserved.  But  what 
he  recommends  for  the  fingers  alone,  we  would  attempt  to  do  for  all 
the  other  joints;  at  first,  and  while  the  parts  remain  free  from  inflam- 
mation, we  would  reduce  the  dislocated  joint  by  moderate  extension, 
and  if  we  succeed  in  our  object,  we  may  persist  in  using  the  anti-in- 
flammatory treatment  only.  But  if  inflammation,  spasm,  or  any  of 
the  afore-mentioned  symptoms  come  on,  we  must  dislocate  it  again  if 
it  can  be  done  without  violenqe.  If,  however,  we  are  apprehensive  of 
this  danger  (for  perhaps  if  inflammation  should  come  on  it  will  not 
yield),  it  will  be  better  to  defer  the  reduction  of  the  greater  joints  at 
the  commencement;  and  when  the  inflammation  subsides,  which 
happens  about  the  seventh  or  ninth  day,  then,  having  foretold  the 
danger  from  reduction,  and  explained  how,  if  not  reduced,  they  will 
be  mutilated  for  life,  we  may  try  to  make  the  attempt  without  violence, 
using  also  the  lever  to  facilitate  the  process."' 

In  the  following  quotations  from  three  of  the  most  celebrated 
writers  of  the  last  two  centuries,  we  find  but  little,  if  any  evidence 
that  the  opinions  of  the  fathers  upon  this  subject  were  not  still  held 
in  general  respect:  "If  the  joint  be  dislocated,  so  that  it  is  either 
uncovered,  or  a  little  thrust  forth  without  the  skin,  the  accident  is 
mortal,  and  of  more  danger  to  be  reduced  than  if  it  be  not  reduced. 
For  if  it  be  not  reduced,  inflammation  will  come  upon  it,  convulsion, 
and  sometimes  death.  2.  There  will  be  a  filthiness  of  the  part  itself. 
3.  An  incurable  ulcer,  and  if  perhaps  it  be  brought  to  cicatrize  at  all, 
it  will  easily  be  dissolved  by  reason  of  the  softness  of  it;  but  if  it 

'  Paalas  iEglneta,  Sjd.  ed.,  v^ol.  ii.  p.  510. 
<  Ibid.,  p.  509. 
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be  reluceJ,  it  brings  extreme  daager  of  coavulsion.  gtiazre-^.  iii 
death."* 

"  Si  vero  in  magnis  articulis  tarn  vali-ia  fait  faota  Iixi::  ?.  l'  'Jn- 
mentis  rupri?  os  articuli  miiltum  sit  protrusum  per  intezi^ri'i.  i>?: 
pari?  osc?:s  va<is  privata  nii>ritur.  eitius  autem  si  rep^i^narir.  yinT.  ?i 
non  rep'^nitur:  qiiare  sola  amputatio  resta:  ad  ooas<:-rva::  irn-rn:  'r^f.'* 

Heister.  who  makes  no  allusion  to  this  sa'r'-e«;:  in  trie  Ir?:  e-i::.::: 
of  his  irreat  work.  pub!isheil  at  Amsterdam  in  17>J?*.  ad  lis  the  :'  ■'.'  jTrizz 
remarks  in  his  last  eiilitioa.  translate!  and  publisheii  in  L.^nii  _i 
170^ :  '■  Disl-'cati'^ns  atten-.ied  with  a  wound,  espeoiiillj  or  the  sLj:' irr 
or  thij:h-l'0!ie.  are  of  very  bad  conse«:iuecoe.  and  often  en  linr.-r  :i-i 
lire  oi  the  patient:  in  Ceisus's  opinion  ^B->>k  Till.  Chap.  XXV.. 
whether  the  b':)ne5  be  replaee«i  or  not.  there  is  ^ene.-a'.lv  ^e^^:  i^r. jrr: 
and  s*?  mueh  the  more  the  nearer  the  woun-i  is  :■>  the  yAzz^  I^": -'-" 
crates  has  declare'!  that  no  bones  can  be  re'iueed  with  sei:  ir.tj.  :e>::^ 
those  of  the  hands  and  feet.  (  Vr':':^'ar.  ly.  Or.  See  n'v^re  on  this  si'-.-ri: 
i:i  that  rassaire  of  Cclsus  jsist  now  quotel  thjvgh  I  by  no  meii^  re- 
co::i::;on'i  the  roll-i'winiz  him  implicitly.""' 

Si.'h  were  the  extreme  views  as  to  the  fatality  oz  these  a?:: :■?-:-. 
an  i  of  the  feebleness  of  ovir  res*3nrces  e.n:er..uine':l  hy  the  ;-n::er."L  a",  i 
even  by  the  more  m>iern  writers  almost  -iown  to  oir  own  day:  ^.:h 
only  rare  exceptions  th-:se  limbs  were  coniernnei  either  t:*  jrea:  iil 
inevitable  de:'orraitv.  or  to  amr?utati>n.  Xor.  if  we  sr-^ak  onlr  ;■: 
tho:r  rata.ity.  nave  sir^ei-'^ns  ceii^^ci-i  to  re.rAri  t.iese  aeciir-ti  as  a-^ji.: 
the  m-.-^st  ^rave  with  which  they  have  to  deal. 

P:'  ■"..■;;;  ■.:'ii  -.■^jv""-'  ■■  ""^  '-'/  '■'*'  .?-";v-'  '"  Z)": •;;•'•  a?  t; -;  -i--.' 
^■i  .I*';'  ■_  [_'* ,   'V  ■■■''*j"if  ^"^T  T'. '•'*.^— T  "".■*  dinger,  a  *■■  "■riii'  t-"*  ^.r 

-.1  _'.  ..l.L.  ■?.    -v  ._i  .  _i  .2  ^.'CCi.:.*    -?...^  vj'.i   C* ,    ?^       •  i..i.     ^  »   an  -    -._-r..". ..    - 

w . .  .■  7  v '  ■■  V  '.  h  2  e  n  .1  ?  ; !  t . '.  e  ' > .» :; es  V  e- j ■ ."'  :n  -*  e  x*^-  "■  sr  i :  a . i ;  f  j  r  :  h  r  r r ' "  i  r  ' "' 
w":::li  lv<i:ns.  .rrcit  ir^neral  as  wjll  as  Ixral  ei'j^rts  are  ry-i  :ir- :.  izi 

n  :-:essa":  ly  1  -.m  i  :  :•  r.i  :•  r  e  :  ■..i  ^- :  -:.in :  in  i  i  .m  ^  .•  r :  ^s  .•  :■  :i s  i*  ^  i  * n  :es  : :  -- 
th:<c  'vh::':  :*;!l:v  si-::-  le  .iislo-ja::  ;i:s." 

Tl.e  ■?.  urjcs    :  .iAr.^-.r  eni-ner-^tel  cy  S-r  A^tley  C'>:re.-  have  *.e^2 

the  sM*.;fc::  hu:  I  mu?:  :vu:ess  :h.i:  :■:  iie  they  1:  n::  a:;.ea-  j-:-.  In 
CO : :: ':■*? ".: n- .;  f riL. _■ : .: res  t h e  :: : : rtal it r  is  :"ar  1  ess :  v r :  -me  r..'.r^'.  n a : - r-.-.! '. v 
s"-:p:.oso.  that  w!:en  the  slia.-p  and  irr^r^-ilar  :r.i-::::en:s  j^re  rr-j«:ir 
!j::o  the  desh.  am:nz  nerves  and  ■:::'>:vrssel-?.  tie  'rri:..:;:n'i' i  :z- 
dammation  would  be  e^r-.A!.  if  i:z  nz.-e  than  -:-:;^i."i.l  :■■■  the  i"- itj.::  n 
and  consequent  iniaL^mlti.-n  •:'r:di:.rd  by  exi-i^in^r  ::.;  jint  s:r:h:i  ::■ 

•dU  ItfTi.  p.  31. 
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the  air;  indeed,  modern  experience  has  sufficiently  shown  that  these 
surfaces  are  much  more  tolerant  of  atmospheric  exposure,  and  of  the 
action  of  many  other  irritants,  than  surgeons  formeriy  supposed.  A 
clean  incision  into  a  large  joint,  which  exposes  the  synovial  mem- 
branes to  the  air,  and  which  permits  the  products  of  inflammation  to 
escape  freely,  is  attended  with  much  less  danger  than  a  small  punc- 
ture which  does  not  at  all  permit  the  air  to  enter,  nor  the  increased 
synovia  and  the  pus  to  escape.  Very  grave  results  sometimes  follow 
from  large  wounds  into  large  joints,  but  under  judicious  trea'tment 
such  results  are  the  exception  and  not  the  rule.'  But  Sir  Astley  evi- 
dently attributes  more  of  the  bad  consequences  to  the  exhausting 
effects  of  the  efforts  at  repair,  than  to  the  immediate  inflammation  re- 
sulting from  the  iBxposure  of  the  joint.  It  is  pretty  certain,  however, 
that  a  majority  of  these  patients  die  at  a  period  too  early  to  render 
this  cause  in  any  considerable  degree  operative. 

As  to  the  bruising  of  the  "muscles  and  tendons,  and  laceration  of 
bloodvessels,"  it  cannot  be  denied  that  it  must  usually  be  greater  than 
in  "simple  dislocations;"  and  I  will  not  say  that  it  is  not  in  a  given 
number  of  instances  greater  than  in  the  same  number  of  instances  of 
compound  fractures.  The  tissues  have  often  been  thrust  rudely  through 
by  a  large  and  smooth  bone,  and  the  tendons  have  been  stretched  vio- 
lently or  torn  completely  asunder ;  while  occasionally  large  arteries, 
which  are  prone  to  hug  the  bones  about  the  joints,  are  lacerated  and 
left  to  ble^.  That  the  importance  of  these  complications,  however, 
may  not  be  over-estimated,  we  must  state  that  Sir  Astley  Cooper  him- 
self has  remarked  how  seldom,  in  compound  dislocations  of  the  ankle- 
joint,  the  large  arteries  are  injured;  that  a  tearing  of  the  ligaments 
and  of  the  tendons  is  almost  as  likely  to  occur  in  simple  dislocations 
as  in  compound;  and,  indeed,  that  in  neither  case  are  the  tendons 
usually  ruptured,  but  only  thrust  aside.  Moreover,  the  skin  is  often 
made  to  give  way  not  so  much  from  the  pressure  of  the  round  head 
within,  as  from  the  equal  pressure  of  some  sharp  angular  body  from 
without  In  all  these  respects,  there  are  many  examples  of  compound 
fractures  which  possess  not  a  whit  of  advantage;  in  which  cases,  never- 
theless, the  surgeon  feels  very  little  doubt  as  to  the  ultimate  cure. 

In  short,  the  causes  which,  according  to  Sir  Astley  Cooper,  deter- 
mine the  extraordinary  fatality  of  these  accidents,  do  not  sufficiently 
differ  from  those  which  operate  in  compound  fractures  to  occasion  so 
great  a  difference  in  results,  and  the  fatality  of  compound  dislocations 
remains  unexplained ;  or  if  surgical  writers  have  here  and  there  in- 
timated the  true  cause,  they  have  failed  to  give  it  its  proper  place  and 
value. 

I  think  the  cause  of  the  greater  fatality  of  compound  dislocations 
over  compound  fractures  is  to  be  found  in  the  simple  fact  that  dislo- 
oations  are  generally  reduced,  and  by  splints  or  other  apparatus  suc- 
cessfully maintained  in  place,   while  compound   fractures,   as   my 

>  Upon  this  point  see  the  very  able  article  entitled  "  Ampntations  and  Componnd 
Fraotares,"  bj  John  0.  Stone,  in  the  New  York  Joomal  of  Medioine,  vol.  ill.  of  2d 
Mriefl,  p.  316,  Nov.  1849. 
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stiiiistical  report  of  cases  has  proven,  are  not  generally  reduced  ooni' 
pletely,  nor  can  tbey  by  any  means  yet  devised^  except  a  f 
be  maintained  in  place  if  reduced.     Broken  limbs,  whether  i-i 
compound  iu  their  character,  will  in  a  great  majority  of  cases  si^orte 
upon  themselves  in  spite  of  the  most  assiduous  and  skilful  attempts' 
to  prevent  it/ 

In  adults  most  bones  break  obliquely,  and  cannot  be  made  to  sup- 
port each  other^  and  even  in  transverse  fractures  the  broken  ends  aie 
generally  small  compared  with  the  articular  ends  of  the  same  '  "^~ 
and  afford  a  very  uncertain  and  inadequate  support  for  them 
nut  to  speak  of  the  difficulty  of  once  bringing  their  ends  into  exi 
apposition  where  the  muscles  are  powerful,  or  where  they  lie  imbed- 
ded in  a  large  mass  of  flesh  so  that  they  cannot  be  felt  While,  oa 
the  other  hand,  dislocated  bones,  whether  simple  or  compound,  an 
capable  when  restored  to  place  of  supporting  themselves;  or  witbi 
only  slight  assistance,  their  reduction  maybe  maintained  j  it  is  al 
ordinarily  a  work  of  no  great  difficulty  to  reduce  them. 

Herein^  then,  consists  the  most  important  difference  between  tbess 
two  classes  of  accidents,  which  are  in  other  respects  so  similar.  In 
the  one,  the  very  nature  of  the  injury  prevents  the  complete  redao- 
tioti,  and  the  consequent  violent  strain  of  the  muscles,  tendons,  and 
other  soil  tissues;  while  in  the  other,  the  nature  of  the  accident  leaves 
it  in  the  power  of  the  surgeon  to  reduce  the  bones^  and  modem  sur- 
gery has  in  a  great  measure  sanctioned  the  practice  of  maintaining 
tbem  in  place,  in  defiance  of  the  efforts  of  the  muscles,  and  sometimes, 
no  doubt,  at  the  imminent  hazard  of  the  life  of  the  patient. 

Is  it  not  fair  to  presume  that  tissues  which  have  been  stretched  and 
lacerated,  require  rest  in  order  that  they  may  recover  from  the  effects 
of  their  injuries?  And  if  the  soft  parts. are  really  more  injured  itt 
dislocations  than  in  fractures,  does  not  the  indication  for  rest  becomi  ' 
for  this  very  reason,  more  imperative? 

General  Inferences, — We  liave  come,  then,  to  regard  the  shortenin; 
of  limbs  after  fractures,  witliin  certain  limits  and  in  certain  cases,  as 
a  con;vervative  circumstance  rather  than  as  a  circumstance  which  the 
surgeon  should  in  all  cases  seek  to  prevent 

There  is  abundant  evidence  that  the  ancients  had  some  knowledge 
of  the  value  of  rest  to  the  muscles,  tendons,  &c.,  in  the  prevention  of 
ioflammation  after  compouud  dislocations,  since  they  constantly  urge 
the  greater  danger  of  reducing  these  dislocations,  than  of  leaving 
them  unreduced;  and  they  do  not  hesitate  to  recommend,  that  in  en-e 
violent  inflammation  supervenes  upon  the  reduction,  the  bone  shall 
immediately  be  again  dislocated.     Galen  speaks  very  explicitly  oi 
this  subject,  and  says  that  "  the  danger  in  reduction  consists  partly  ii 
the  additioual  violence  inflicted  on  the  muscles,  and  partly  in  toei: 
being  then  put  into  a  stretched  state,  whereby  spasms  or  convulsioi 
are  brought  on,  and  gangrene  as  the  result  of  the  intense  infla 
tion  which  ensues;"  and  Paulus  ^gineta  remarks:  "For  these,  if  re- 


I 


'  "Report  on  Deformities  aftyr  Fractar«8,"    Trans.  Am.  Med,  Assoc.,  vol.  viii. 
and  X, 
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duced,  occasion  the  most  imminent  danger,  and  sometimes  death ;  the 
surrounding  nerves  and  muscles  being  inflamed  by  the  extension,"  &c. 

I  have  already  quoted  from  Sir  Astley  Cooper  the  causes  or  rea- 
sons which  he  has  assigned  for  the  fatality  of  compound  dislocations ; 
and  the  same  reasons  have  generally  been  assigned  by  those  who  have 
written  since  his  day ;  but  he  has  elsewhere,  when  speaking  of  ex- 
section,  given  place  to  the  very  idea  for  which  we  claim  so  much  pro- 
minence, the  danger  arising  from  a  stretching  of  the  muscles.  Mr. 
Listen,  also,  and  Mr.  Miller,  when  speaking  especially  of  dislocations 
of  the  tibia  at  the  ankle-joint,  refer  to  the  same  source  of  danger. 

TrecUment. — Let  us  see  now  the  alternatives  which  surgery  presents 
for  the  treatment  of  these  intractable  accidents. 

1.  Reduction  of  the  bone. 

2.  Non  reduction. 
8.  Amputation. 

4.  Tenotomy. 

5.  Besection  and  reduction. 

The  questions  for  us  to  consider  are,  first,  by  which  of  these  several 
methods  is  the  life  of  the  patient  rendered  most  secure  ?  and  second, 
where,  of  two  or  more  methods,  all  are  equally  safe,  by  which  will  he 
suflFer  the  least  maiming  or  mutilation  ? 

By  Reduction, — We  have  seen  already  how  the  old  surgeons  re- 
garded the  practice  of  reducing  compound  dislocations  of  the  larger 
joints.  It  is  not  diflBcult,  however,  to  find  in  the  records  of  surgery 
numerous  examples  of  successful  terminations  under  this  practice. 

Dr.  White,  of  Hudson,  N.  Y.,  has  reported  a  case  of  this  kind  in 
which  the  dislocation  was  at  the  ankle-joint.^  Pott  says  he  has  seen 
this  practice  occasionally  succeed,'  and  Mr.  Scott  communicated  to 
the  Lancet  in  March,  1887,  a  case  of  compound  dislocation  of  the 
humerus  successfully  treated  by  reduction.  Sir  Astley  Cooper  also 
records  several  cases  of  compound  dislocations  at  the  lower  end  of  the 
tibia  and  fibula,  successfully  treated  by  reduction. 

A  careful  examination,  however,  of  those  cases  reported  by  Sir 
Astley  as  having  been  reduced  without  resection,  and  which  resulted 
in  cures,  does  not,  in  my  opinion,  leave  much  substantial  evidence  in 
favor  of  the  practice ;  or  perhaps  we  ought  rather  to  say  that  it  leaves 
only  a  qualified  evidence  of  its  propriety  in  certain  cases.  He  has 
mentioned  about  sixteen  of  these  examples,  comprising  dislocations  of 
the  lower  end  of  the  tibia,  or  of  the  tibia  and  fibula,  outwards,  also 
inwards  and  forwards,  all  of  which,  save  one  quoted  from  Mr.  Listen, 
have  been  reported  to  him  by  other  surgeons,  and  not  one  of  which 
had  he  ever  seen  himself.  Manv  of  the  cases  are  reported  verjr  loosely, 
evidently  in  reply  to  circular  letters,  and  from  memory,  without  re- 
corded notes,  and  by  unknown,  and  in  some  sense  irresponsible  sur- 
geons. It  is  not  always  said  whether  the  wounds  in  the  soft  parts 
were  made  by  the  protrusion  of  the  bones,  or  by  some  external 
violence ;  yet  this  is  certainly  a  very  material  point  in  determining 

I  White,  Amer.  Jonni.  Med.  Sci.,  Not.  1828,  p.  109. 
*  Pott,  Chirarg.  Works,  vol.  ii.  p.  243. 
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whether  reductioa  is  to  be  followed  by  inflammation  or  BOt  Tbe 
reaults,  sometimes  only  attained  aWer  expc^ure  to  great  hazard^  ai«, 
after  all.  often  sufficiently  unfavorable. 

It  will  be  noticed,  also^  that  in  Cases  152  and  153,  the  msmgiki 
was  comminuted  and  removed,  either  at  first  or  at  a  later  day:  aid 
in  Cased  15*i,  155,  156,  and  160,  tbe  tibia,  and  also  probably  lk« 
fibula,  were  broken,  and  it  does  not  appear  but  that  in  consequeoo^of 
this  convplication  the  limb  became  shortened,  and  the  muacleswefB 
thus  put  at  rest,  vqtj  much  as  if  the  bones  had  been  retracted:  and 
in  one  of  the  cases  enumerated  under  161,  the  lower  end  of  tbe  tibia 
spontaneously  exfoliated.  That  a  coraminution,  or  that  any  (m^:r.r^* 
of  the  astragalus,  or  of  the  tibia  and  fibula,  should  be  regarded  in  xh*^ 
cases  as  rendering  the  accident  less  grave,  can  only  be  comprchen^Sed 
by  a  full  appreciation  of  the  value  of  relaxation  of  the  ti; 

The  few  cases  which  remain  after  this  exclusion  do  in- ;  -irxiit 

how  nature  and  skill  may  triumph  over  great  difficaltiea^  but  ooiliii^ 
more. 

It  is  possible,  also,  that  some  of  these  examples  of  recovery  after 
reduction  may  admit  of  an  explanation  entirely  c*:*!.' 
own  views  of  the  true  source  of  the  danger  in  these  a 
they  do  not  tend  actually  to  confirm  our  doctrines,     1  have  my 
seen  one  example  of  complete  recovery  after  the  reduction  of  a  e<*n 
pound  dislocation  at  the  ankle-joint,  although  resection  was  not  i>ra 
tised ;  but  in  this  case,  all  the  tissues,  or  nearly  all  which  suffered  ac 
injury,  were  completely  torn  asunder,  and  therefore  wholly  remove 
from  the  danger  of  which  we  have  spoken.    T'  iple  to  whic 

we  allude  is  the  following:  On  the  30th  of  Oct*  1  a  Boanj 

®t.  30,  was  caught  in  the  tow-line  of  a  canal  boat,  causioL:  ifK 

dislocation  of  the  right  ankle-joint.     I  found  the  foot,  iiuiacJii 
after  the  accident,  thrown  completely  back  against  tlie  lower  part  \ 
the  leg,  the  integuments  in  front  of  the  joint,  as  well'as  all  of  tne  M 
dons  and  ligaments  on  this  side,  being  completely  torn  asunder*  wl" 
the  tendo'AchilHs,  and  tbe  tendons  behind  both  of  tbe  malleolf 
the  corresponding  integuments*  were  uninj»re<i.     This  immuf 
the  tissues  behind  the  malleoli  was  due  to  the  direction  in  whi^ 
foot  was  drawn,  namely,  directly  backwards.     Everything  whic 
Buflered  a  strain  being  thoroughly  severed,  I  did  not  hesitate  U>  i 
to  save  the  limb  without  resection.     The  reduction  was 
very  easily.    The  leg  and  foot  were  placed  in  a  box  fil^ 
and  cool  water  dressings  were  applied  to  the  portion  which  was  ex- 
posed.    On  the  22d  of  November  the  limb  was  removed  from  th 
bran  to  a  pillow,  tbe  union  being  sufficient  not  to  demand  so  mn 
lateral  support.     About  the  first  of  March  he  left  the  hospital,  i 
wound  having  closed,  but  the  ankle  remaining  swollen  and  stitT. 

I  have  also  during  the  last  year  seen  two  cases  in  which  the  I 
has  been  nearly  severed  from  the  leg  through  the  ankle-joint,  by  me 
of  a  *' reaper"  In  each  case  tbe  patient  was  standing  with  liis 
to  the  raaehine,  and  one  of  the  blades  cut  horizontally  from  &ide 
side,  severing  everything  except  about  three  inches  of  integument 
fronts  and  the  extensor  tendons  of  the  toes*    In  the  first  instance^  haviii 


AH^^k^ 
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seen  the  patient,  a  gentleman  nearly  sixty  years  of  age,  within  three 
or  four  hours  of  the  time  of  the  receipt  of  the  injury,  I  found  him  ex- 
ceedingly exhausted  by  the  hemorrhage.  Both  malleoli  were  cut  off 
smoothly,  the  knife  having  severed  the  limb  so  exactly  through  the 
joint,  as  to  have  touched  the  cartilage  at  but  one  or  two  points.  Having 
secured  the  bloodvessels,  I  replaced  the  foot,  and  after  a  few  days  of 
attendance  I  left  him  in  the  charge  of  an  excellent  young  surgeon. 
Dr.  Robertson,  of  Lancaster,  N.  Y.,  to  whose  diligence  and  skill  the 
patient  is  no  doubt  mainly  indebted  for  his  recovery.  After  the  lapse 
of  nearly  one  year  he  is  able,  by  the  assistance  of  a  shoe  furnished  with 
lateral  supports,  to  walk  very  well.  In  the  second  case,  which  was 
only  brought  to  my  notice  some  months  after  the  accident  occurred, 
in  consequence  of  a  troublesome  fistula  near  the  ankle-joint,  the  re- 
covery had  been  complete  except  that  a  small  fragment  of  one  of  the 
malleoli  was  necrosed  and  required  removal. 

Dr.  Eli  Hurd,  of  Niagara  Co.,  N.  Y.,  was  equally  fortunate  in  a  case 
of  compound  dislocation  of  the  shoulder-joint.  This  was  in  the  person 
of  G.  T.,  aet.  30,  who  was  caught  in  the  gearing  of  a  threshing  machine 
on  the  ISth  of  Feb.  1852,  which  having  drawn  him  in  with  great  force 
dislocated  the  head  of  the  left  humerus  downwards  through  the  integu- 
ments into  the  axilla.  Reduction  was  accomplished  according  to  the 
method  recommended  by  Nathan  Smith,  by  pulling  from  each  wrist 
at  right  angles  with  the  body,  while  the  operator  himself  seized  the 
naked  head  of  the  humerus  with  his  left  hand,  his  right  resting  upon 
the  top  of  the  shoulder,  and  pushed  it  into  place.  The  time  occupied 
in  the  reduction  was  about  thirty  seconds.  The  forearm  was  then 
suspended  in  a  sling,  and  the  venous  hemorrhage,  occasioned  by  a 
rupture  of  the  subclavian  vein,  was  arrested  by  compression.  The 
tegumentary  wound,  between  three  and  four  inches  m  length,  was 
subsequently  closed  by  sutures,  and  cool  water-dressings  were  applied. 
On  the  fourth  day  the  wound  had  united  by  first  intention,  and  the 
man  was  walking  about  his  room.  In  less  than  a  month  he  was  dis- 
missed cured,  and  in  the  following  harvest  he  was  able  to  cut  his  own 
hay  and  grain,  and  to  use  his  arm  as  before  the  accident.^ 

Miller  and  Hoffman  reduced  successfully  a  compound  dislocation 
of  the  knee,'  and  Galli  has  communicated  a  similar  case  to  Malgaigne.' 

Whether  either  of  the  last  three  mentioned  examples  admit  of  the 
same  explanation  as  the  preceding  three,  I  am  unable  to  say,  but 
whether  they  do  or  do  not,  they  are  too  exceptional  in  their  character 
to  prejudice  the  argument  materially  which  we  shall  hereafter  make 
in  favor  of  resection. 

Non- Reduction. — On  the  other  hand,  it  will  be  very  diflScult  to  find 
an  equal  number  of  cases  of  compound  dislocations,  unreduced,  which 
have  terminated  favorably.  The  fact  is,  no  doubt,  that  at  the  present 
day  very  few  surgeons  would  feel  themselves  justified  in  leaving  a 
bone  out  of  place  unless  they  proceeded  to  amputate.    In  the  Trans- 

>  Hard,  Baffalo  Med.  Joarn.,  vol.  iz.  p.  119. 

'  Miller  and  Hoffman,  London  Med.  Repos.,  vol.  xxlv.  p.  346. 

*  Oalli,  Malgaigne,  op.  cit.,  t.  ii.  p.  958. 
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actions  of  the  New  York  State  Medical  Society  for  1865,  T  liiiTe  ro- 
ported  (Case  16  of  Tibia  and  Fibula,  p.  87)  a  compoiin  ' 
at  the  ankle-joint,  which,  being  unreduced,  terminated  i 
twenty-eighth  day.    This  is  the  only  example  of  a  com  pound 
cation  of  a  long  bone,  left  unreduced,  which  has  faTlcu  und^ 
observation;  excepting,  of  course,  those  cases  in  which  ampu 
was  immediately  practised. 

The  united  testimony,  however,  of  the  old  surgeons,  who  geoenOyj 
neither  amputated  nor  adopted  the  method  of  resection,  but  whore- 
commended  and  practised  non  reduction,  is,  that  it  is  mach  mofe  s»k 
to  leave  these  bones  unreduced,  than  to  reduce  them  without  resw- 
tion;  and  I  see  no  reason  to  doubt  the  correctness  of  their  opittiooi 
in  this  matter.  But  whether  it  would  be  more  safe  to  leave  suck 
limbs  unreduced,  or  having  practised  resection  to  restore  them.  i« 
another  question,  in  which  the  advantage  and  comparative  safety  o( 
the  latter  practice  is  too  obvious  to  require  explanation  or  defence, 

Ampuiaiion, — Says  Pott:  '*When  this  accident  (dislocation  of  lie 
ankle)  is  accompanietl,  as  it  S4>metimes  is,  with  a  wound  of  the  iniego- 
ments  of  the  inner  ankle,  and  that  made  by  the  protr  n  *  "     ^">tte, 

it  not  uufrequently  ends  in  a  fatal   gangrene,  unli  i  bj 

timely  amputation,  though  I  have  several  times  seen  ii  do  ?ery  well 
without."  And  Sir  Astley  Cooper,  speaking  of  compound  disloca-^ 
tions  of  the  ankle-joint,  remarks:  "Thirty  years  ago  it  was  the  pr 
tice  to  amputate  limbs  for  this  accident,  and  the  operation  was  theij 
thought  absolutely  necessary  for  the  preservation  of  life,  by  some  i 
our  best  surgeons."  Nor  is  it  dilTicult  to  see  by  what  reasf»' 
geons  of  "thirty  years  ago*'  had  fallen  back  upon  this  desperate 
Both  reduction  and  non  reduction  having  proven  eminently  haxanlou 
in  the  absence  of  perhaps  both  knowledge  and  experience  in 
tion,  they  finally  adopted  the  alternative  of  amputation,  as  that  wliici 
after  all  must  give  to  the  patient  the  best  chance  for  life;  and  wert 
no  other  alternatives  to  be  presented,  this  would  be  our  choice  in  t^ 
large  proportion  of  cases. 

It  must  not  be  understood,  however,  that  amputation  is  an  expedieol^ 
wholly  free  from  danger;  or,  indeed,  that  the  chances  of  the  fati< 
are  in  the  average  very  greatly  increased  by  this  practice.  Of  thir 
amputations  made  for  compound  dislocations  at  the  ankle-joint^  to 
Boyal  Infirmary  at  Edinburgh,  only  two  resulted  in  the  recovery  i 
the  patients.'  Alluding  to  which,  Mr.  Fergusson  remarks:  **Aii 
amount  of  mortality  which  may  well  incline  the  surgeon  to  act  upon 
the  doctrine  inculcated  by  Sir  Astley  Cooper,"  to  (attempt  to 
the  limb  by  reduction).  But  Mr.  Fergusson  has  added  a  sentimeQ 
which  accords  yqtj  closely  with  my  own  experience  and  opinic 
"I  fear»  however,  that  in  the  attempts  which  have  been  made  to« 
the  foot  (by  reduction)  the  results  in  all  the  cases  have  not  met  with 
the  same  publicity;  that  the  instances  where  ampiitalton  has  been 
afterwards  necessary,  or  where  death  has  been  the  conaequeooe,  have 
not  always  been  recorded;  and,  from  what  I  have  myself  seen,  I  would 

I  Eilijib.  Med,  Monthly,  Aag.  1S44. 
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caution  the  inexperienced  practitioner  from  being  over-sanguine  in 
anticipating  a  happy  result  in  every  example." 

By  Tenotomy. — As  a  means  of  overcoming  the  resistance  of  the 
muscles,  and  for  the  purpose  especially  of  facilitating  the  reduction, 
tenotomy  has  been  proposed.  First  by  Dieffenbach  in  cases  of  ancient 
unreduced  luxations;  but  Wm.  Hey,  Jr.,  was  the  first  to  make  a  prac- 
tical application  of  this  suggestion  in  a  case  of  compound  dislocation. 
After  cutting  the  tendo-Achillis,  the  ankle  being  dislocated,  the  re- 
duction was  easily  effected,  but  a  strong  tendency  to  displacement 
backwards  remained,  and  he  was  obliged  afterwards  to  cut  the  ten- 
dons of  the  tibialis  posticus  and  flexor  longus  digitorum.^ 

This  method,  based  in  some  degree  upon  a  very  correct  notion  of 
the  principal  sources  of  difficulty,  I  regard  as  totally  impracticable, 
at  least  to  any  useful  or  adequate  extent.  In  order  to  be  eflScient,  all 
the  tendons  passing  the  articulations  must  be  cut,  or  nearly  all  of 
them;  and  I  doubt  whether  the  judgment  of  any  discreet  surgeon 
will  ever  sanction  such  an  extreme,  I  might  almost  say,  such  an  ab- 
surd measure.  Nor  do  I  think  that  in  the  point  of  view  in  which  we 
are  now  considering  this  subject,  having  reference  only  to  the  ques- 
tion of  danger,  if  the  cutting  of  the  tendons  was  sufficiently  extensive 
to  have  any  real  effect  in  facilitating  the  reduction,  the  practice  would 
be  found  to  have  any  advantage  over  other  methods  Known  to  be 
eminently  dangerous. 

By  Resection. — Finally,  resection  presents  itself  for  our  considera- 
tion as  the  only  remaining  surgical  expedient. 

We  have  seen  that  most  of  the  early  writers  understood  the  eflFecls 
of  a  constant  strain  upon  the  muscles  in  increasing  the  danger  of 
spasms,  inflammation,  and  death ;  but  in  general  they  have  suggested 
no  remedy  but  non-reduction  or  amputation.  Hippocrates,  however, 
uses  the  following  language,  after  speaking  of  resection  of  protruding 
bones  in  accidental  amputations,  or  in  fractures  of  the  fingers:  "Com- 
plete resections  of  bones  at  the  joints,  whether  the  foot,  the  hand,  the 
leg,  the  ankle,  the  forearm,  the  wrist,  for  the  most  part,  are  not  at- 
tended with  danger,  unless  one  be  cut  oft' at  once  by  deliquium  animi, 
or  if  continued  fever  supervene  on  the  fourth  day."  To  which  pas- 
sage the  translator  adds  the  following  note :  "  This  paragraph  on  re- 
section of  the  bones  in  compound  dislocations  and  fractures  contains 
almost  all  the  information  on  the  subject  which  is  to  be  found  in  the 
works  of  ancient  medicine."  Celsus  notices  the  practice  of  resection 
in  compound  dislocations  very  briefly,  as  follows:  "Si  nudum  os  emi- 
net,  impedimentum  semper  futurum  est ;  ideo  quod  excedit,  abscin- 
dendum  est." 

Mr.  Hey,  of  Leeds,  was  the  first  of  modern  surgeons  who  called 
especial  attention  to  the  value  of  resection  in  compound  dislocations. 

Subsequently,  Mr.  Parks,  of  Liverpool,  in  an  "Account  of  a  new 
method  of  treating  Diseases  of  the  Joints  of  the  Knee  and  Elbow," 
advocates  the  practice  of  resection  in  certain  cases  of  diseases  of  these 

*  Hey,  Trans,  of  Provinc.  Med.  and  Surg.  Assoc,  vol.  xii.  p.  171, 1844. 
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joints,  but  especially  in  "  aflfections  of  the  joints  produced  by  cxtcinil 
violence." 

Mr.  Lev^ille,  in  France  also,  following,  as  be  affirms,  tbe  gnidinoe 
of  Hippocrates,  has  advocated  a  similar  practice. 

Velpeau,  Syme,  Fergusson,  Erichsen,  Miller,  Liston,  Cbelins,  Lizan» 
Gibson,  Norris,  under  certain  circumstances,  and  especially  where  the 
bones  cannot  otherwise  be  reduced,  and  where  the  dislocations  occur 
in  certain  joints,  and  especially  the  elbow  and  ankle-joints,  recommend 
resection.  To  which  names  we  may  add  that  of  Sir  Astley  Cooper, 
who  has  considered  the  subject,  as  applied  to  the  ankle-joint,  quite  at 
length,  and  who  says :  "  I  have  known  no  case  of  death  when  the  ex- 
tremities of  the  bone"  (tibia,  at  the  ankle)  "have  been  sawed  o5 
although  I  shall  have  occasion  to  mention  some  cases  which  termi- 
nated fatally  when  this  was  not  done." 

Why  resection  should  diminish  the  danger  to  life,  by  placing  at 
rest  the  injured  muscles,  has  been  already  sufficiently  consiaered;  bot 
it  seems  not  improbable  that,  if  synovial  membranes  are  actually 
more  susceptible  of  violent  and  dangerous  inflammations  than  the 
other  tissues  about  the  joints,  then  would  this  source  of  danger  be 
removed  just  in  proportion  as  the  synovial  membranes  themselves  are 
removed.  Such,  indeed,  was  the  argument  used  by  Sir  Astley;  and 
Mr.  South,  in  a  note  to  Chelius,  when  referring  to  this  feet,  has  made 
the  following  statement : — 

"In  compound  dislocations  of  the  ankle-joint,  ¥nth  protrusion  of 
the  shin-bone  through  the  wound,  most  English  surgeons  saw  oflF  tbe 
joint  end,  not  merely  to  render  reduction  more  easy,  but  also,  accord- 
ing to  Sir  Astley  Cooper's  opinions,  to  lessen  the  suppurative  process, 
by  diminishing  the  synovial  surface.  This  mode  of  practice  is  cer- 
tainly not  commonly  followed  in  reference  to  other  joints,  and  the 
younger  Cline  was  always  opposed  to  its  being  resorted  to  in  dislo- 
cated ankle." 

The  following  case,  having  occurred  under  my  own  eye,  will  serve 
to  illustrate  the  value  of  the  principle  which  I  have  been  endeavoring 
to  establish: — 

Samuel  Adarason,  of  Buffalo,  aet.  24,  was  caught  by  the  cable  of  a 
vessel,  June  17,  1855,  dislocating  the  left  tibia  at  its  lower  end  in- 
wards, and  breaking  the  fibula  two  inches  above  the  ankle.  I  was 
immediately  called,  and  found  the  tibia  protruding  through  the  skin 
about  three  inches.  The  periosteum  was  torn  up,  and  the  cartilagi- 
nous surface  of  the  end  of  the  bone  was  roughened.  His  thigh  was 
also  severely  bruised  and  lacerated,  but  the  bone  was  not  broken. 

Dr.  Boardman  assisting  me,  we  attempted  to  reduce  the  bones,  but 
with  oiir  hands  we  found  it  impossible  to  do  so.  I  proceeded  imme- 
diately to  remove  about  one  inch  and  a  half  of  the  lower  end  of  tbe 
tibia  with  the  saw.  The  remaining  portion  was  then  brought  easily 
into  place,  and  the  wound  dressed  with  sutures,  adhesive  straps,  band- 
ages, and  light  splints.  On  the  same  day  he  became  an  inmate  of  the 
marine  wards  at  the  Hospital  of  the  Sisters  of  Charity,  and  was  placed 
under  the  care  of  Dr.  Wilcox,  through  whose  politeness  I  was  per- 
mitted  to  see  him  frequently 
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The  wound  in  the  leg  healed  kindljr,  with  only  a  slight  amount 
of  inflammation  and  suppuration.  Violent  inflammation,  however, 
occurred  in  the  thigh,  followed  by  extensive  suppuration  and  slough- 
ing. This,  in  fact,  proved  to  be  by  far  the  most  serious  injury,  and 
that  which  most  endangered  his  life  and  delayed  his  recovery. 

After  about  two  months,  the  ankle  was  in  such  a  condition  as  to 
require  little  or  no  further  attention.  The  fragments  of  the  fibula  had 
shortened  upon  each  other  and  were  united,  so  that  the  tibia  rested 
upon  the  astragalus.  It  was  nearly  two  months,  however,  before  he 
began  to  walk,  owing  to  the  condition  of  his  thigh. 

Aug.  24,  1856,  fourteen  months  after  the  accident,  Adamson  called 
at  my  office.  He  was  then  employed  again  as  a  sailor  on  board  the 
schooner  Sebastopol,  and  performed  all  the  duties  of  an  ordinary  deck 
hand.  His  leg  is  shortened  one  inch  and  a  quarter ;  from  which,  it 
seems,  that  there  has  been  some  deposit  upon  the  end  of  the  bone, 
which  has  compensated  for  one-quarter  of  an  inch  of  that  which  I 
removed.  The  ankle  is  perfect  in  its  form,  being  neither  turned  to  the 
right  nor  to  the  left,  and  he  treads  square  and  firm  upon  the  sole  of 
his  foot.  There  is  considerable  freedom  of  motion,  especially  in  flexion 
and  extension.    Occasionally  it  becomes  a  little  swollen  and  painful. 

In  a  case  of  compound  dislocation  of  the  upper  end  of  the  humerus, 
occurring  also  under  my  own  observation,  and  recorded  in  the  Trans- 
actions of  the  New  York  Slate  Medical  Society  for  1855  (p.  27,  Case  14), 
in  which  reduction  was  followed  by  death,  I  have  now  much  reason 
to  believe  that  if  I  had  practised  resection  before  the  reduction,  my 
patient's  chances  for  recovery  would  have  been  greatly  increased; 
perhaps  also  the  case  of  compound  dislocation  at  the  wrist-joint  re- 
corded in  the  same  vol.  (p.  68),  in  which,  having  reduced  the  bones, 
I  was  subsequently  compelled  to  amputate,  may  equally  illustrate  the 
hazard  to  which  the  practice  of  reduction  without  resection  must  often 
expose  the  patient. 

The  same  remarks  I  will  venture  to  apply  to  the  case  of  compound 
dislocation  of  the  hip,  of  which  I  have  already  spoken  as  having  oc- 
curred in  the  practice  of  Dr.  Walker,  of  Charlestown,  Mass.  Had  the 
head  of  the  femur  been  resected  before  its  reduction,  I  cannot  doubt 
but  that  the  unfortunate  man's  chance  for  recovery  would  have  been 
very  greatly  improved. 

Thus,  if  we  consider  the  question  of  the  life  of  the  patient  only,  the 
argument  and  the  testimony  seem  to  favor  resection  in  a  great  ma- 
jority of  cases  of  compound  dislocations  occurring  in  large  joints,  and 
in  a  considerable  number  of  cases  of  similar  accidents  in  the  smaller 
joints.  It  is  certainly  more  safe  than  non-reduction  or  reduction 
without  resection,  and  it  is  probably  quite  as  safe  as  amputation  or 
tenotomy. 

But  there  is  another  question,  which  is,  in  our  estimation,  secondary 
to  the  one  now  considered,  but  which  is  often  in  the  estimation  of  the 

Eatient  himself  of  the  first  importance,  namely,  by  which  method  will 
e  suffer  the  least  maiming  or  mutilation? 

This  question  I  do  not  find  it  difiicult  to  answer.  Certainly  it  is 
not  by  non-reduction  or  by  amputation;  and,  putting  tenotomy  aside. 
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it  is  now  a  question  only  between  redaction  without  resection,  and 
reduction  with  resection.  These  two  methods,  one  of  which  experi* 
ence  has  shown  to  be  fraught  with  danger,  and  the  other  of  which 
experience  has  shown  to  be  relatively  nafe,  are  now  to  be  compared  iq 
a  point  of  view  in  which  their  antagonisms  are  perhaps  less  conspicu- 
ous, yet  sufficiently  marked. 

First.  In  either  case  the  inflammation  consequent  upon  the  injtjrr 
may  bo  violent,  and  the  recovery  slow  and  tedious.  The  same  argu- 
ments, however,  which  we  have  applied  to  the  question  of  the  com- 
parative danger  of  the  two  mmles,  must  apply  with  nearly  equal  force 
to  this  question  of  maiming;  since  the  amount  of  maiming  must  oft^a 
be  governed  by  the  intensity  and  duration  of  the  inflammation,  and 
upon  this  point  the  testimony  has  been  shown  to  be  in  favor  of  re- 
section. 

It  will  be  observed  that  not  only  is  the  danger  of  maiming  rendered 
more  considerable  by  reduction  without  resection,  because  the  inflam- 
mation is  so  much  more  likely  to  extend  to  the  tendons  and  muscles, 
causing  them  to  adhere  to  each  other,  and  to  become  subsequently 
atrophied,  a  condition  from  which  they  oflen  never  completely  recover, 
but  also  because  the  ligaments  and  capsules  of  the  joints,  with  the  ^ 
synovial  surfaces,  are  in  consequence  encroached  upon,  and  the  f 
dom  of  motion  is  ever  afterwards  greatly  restricted,  if  not  complet 
lost.  This  marked  impairment  of  the  functions  of  the  joint  does  not 
always  happen,  but  it  cannot  be  denied  that  it  does  generally.  Inde 
it  is  by  no  means  uncommon  for  these  accidents  to  be  followed,  afte 
ulcerations  of  the  cartilage,  by  copious  bony  deposits  in  and  around 
the  joints. 

How  is  it,  on  the  other  hand,  with  these  joints  after  resectioD  ?  I 
have  thus  far  heard  of  no  cases  in  which  complete  anchylosis  resulted; 
but  in  all  considerable  freedom  of  motion  has  returned,  and  in  soma 
the  restoration  in  this  respect  has  been  nearly  or  quite  as  complete  i 
before  the  accident. 

Says  Dr.  Kerr,  of  Northampton:  "Several  cases  of  compouc 
dislocation  of  the  ankle  have  fallen  under  my  care,  and  it  has 
uniformly  my  practice  to  take  oft*  the  lower  extremity  of  the  tibia,  and 
to  lay  the  limb  in  a  state  of  semiflexion  upon  splints;  by  this  me 
a  great  degree  of  painful  extension,  and  the  consequent  high  deg 
of  inflammation,  are  avoided.  The  splints  I  used  are  excavated  wc 
and  much  wider  than  those  in  common  use,  with  thick  movable  _ 
stuffed  with  wooL  I  keep  the  parts  constantly  wetted  with  a  soluiion  i 
liquor  amraoniaD  acetatis,  without  removing  the  bandage.  In  my  ve 
early  life,  upwards  of  sixty  years  ago,  I  saw  many  attempts  to  rediiG 
compound  dislocations  without  removing  any  part  of  the  tibia;  btt^ 
to  the  best  of  my  recollection,  they  all  ended  unfavorably,  or,  at  le 
in  amputation.  By  the  method  which  I  have  pursued,  as  above  men- 
tioned, I  have  generally  succeeded  in  saving  the  foot,  and  in  preserving 
a  tolerable  articulation/^ 

Sir  Astley  Cooper  has  made  a  valuable  experiment  to  determici 
the  condition  of  the  new  joint  under  these  circumstances ;  and  the  i      _ 
number  of  cases  in  which  resection  has  now  been  practised  in  cases  of 
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caries  of  the  articulating  surfaces,  and  their  results,  add  still  more 
substantial  proofs  as  to  the  usefulness  of  the  joints  after  such  opera- 
tions. 

"  I  made  an  incision  upon  the  lower  extremity  of  the  tibia,  at  the 
-inner  ankle  of  a  dog,  and  cutting  the  inner  portion  of  the  ligament  of 
the  ankle-joint,  I  produced  a  compound  dislocation  of  the  bone  in- 
wards. I  then  sawed  off  the  whole  cartilaginous  extremity  of  the 
tibia,  returned  the  bone  upon  the  astragalus,  closed  the  integuments 
by  suture,  and  bandaged  the  limb  to  preserve  the  bone  in  this  situa- 
tion. Considerable  inflammation  and  suppuration  followed;  and  in  a 
week  the  bandage  was  removed.  When  the  wound  had  been  for 
several  weeks  perfectly  healed,  I  dissected  the  limb.  The  ligament 
of  the  joint  was  still  defective  at  the  part  at  which  it  had  been  cut. 
From  the  sawn  surface  of  the  tibia  there  grew -a  ligamento-carti- 
laginous  substance,  which  proceeded  to  the  surface  of  the  cartilage  of 
the  astragalus  to  which  it  adhered.  The  cartilage  of  the  astragalus 
appeared  to  be  absorbed  only  in  one  small  part ;  there  was  no  cavity 
between  the  end  of  the  tibia  and  the  cartilaginous  surface  of  the  astra- 
galus. A  free  motion  existed  between  the  tibia  and  astragalus  which 
was  permitted  by  the  length  and  flexibility  of  the  ligamentous  sub- 
stance above  described,  so  as  to  give  the  advantage  of  a  joint  where 
no  synovial  articulation  or  cavity  was  to  be  found.  This  experiment 
not  only  shows  the  manner  in  which  the  parts  are  restored,  but  also 
the  advantage  of  passive  motion ;  for  if  the  part  be  frequently  moved, 
the  intervening  substance  becomes  entirely  ligamentous ;  but  if  it  be 
left  perfectly  at  rest  for  a  length  of  time,  ossific  action  proceeds  from 
the  extremity  of  the  tibia  into  the  ligamentous  substance,  and  thus 
produces  an  ossific  anchylosis." 

Second.  Is  it  not  probable,  moreover,  since  the  limb  can  be  retained 
in  place  so  much  more  easily  after  resection,  that  it  will  actually,  in  a 
majority  of  cases,  be  found  to  have  been  retained  in  place  more  per- 
fectly? Even  after  simple  dislocations,  especially  in  those  occurring 
at  the  ankle-joint,  great  deformity  and  much  maiming  are  the  not  un- 
frequent  results,  and  that  too  when  all  diligence  and  care  have  been 
employed.  It  has  been  impossible  always  to  maintain  a  perfect  appo- 
sition in  the  articulating  surfaces.  How  much  greater  must  be  this 
difficultv  in  cases  of  compound  dislocations  I 

Third.  The  only  argument  which  remains  in  favor  of  reduction 
without  resection  is  the  necessary  shortening  of  the  limb  after  resec- 
tion. But  this  need  seldom  perhaps  to  exceed  three-quarters  of  an 
inch,  and  often  not  more  than  half  an  inch;  an  amount  of  shortening 
which,  as  I  have  had  occasion  to  prove  when  treating  of  fractures, 
does  not  necessarily  produce  a  halt,  and  which  indeed  is  often  not 
known  to  exist  by  the  patient  himself. 

Finally.  It  must  not  be  inferred  that  the  author  intends  to  recom- 
mend resection  as  a  universal  practice  in  cases  of  compound  disloca- 
tions of  the  long  bones.  He  has  only  sought  to  determine  in  a  general 
manner  its  relative  value  as  compared  with  other  modes  of  procedure ; 
and  especially  has  it  been  his  intention  to  bring  more  prominently 
into  view  the  importance  of  rest  and  relaxation  to  the  muscles,  as  an 
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element  in  the  treatment  most  essential  to  success.  To  declare  its 
special  application  to  cases  would  demand  a  treatise  more  elaborate 
than  it  was  proposed  to  write.  If,  however,  one  were  to  speak  of  the 
individual  bones  only,  there  seems  suiTicient  authority  in  the  facts  and 
arguments  already  presented  to  conclude  that  resection  is  applicable 
to  certain  compound  dislocations  of  the  clavicle,  humerus,  radius,  and 
ulna,  lingers,  feraur,  tibia,  fibula,  and  toes;  in  short,  to  a  certain  pro- 
portion  of  all  these  accidents  occurring  in  the  long  bones  of  the 
extremities. 

If  an  attempt  is  made  to  save  the  limb  without  resection,  it  is  scarcely 
necessary  to  say  that  the  success  will  depend,  in  a  great  measure,  upon 
the  care,  attention,  and  skill  bestowed  upon  the  treatment.  Cool  or 
tepid  water-dressings,  according  as  the  indications  or  the  sensations  of 
the  patient  seem  to  demand,  are  among  the  most  valuable  remedial 
agents.  The  limb  must  be  maintained  in  a  position  of  rest,  combioed 
with  moderate  elevation;  and  tlie  bran-dressings,  recomraended  io 
compound  fractures,  will  be  found  occasionally  useful. 
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CONGENITAL  DISLOCATIONS, 


§  1,  Geneeal  Observations  and  Histort. 

We  have  omitted,  until  this  moment,  to  speak  of  Conger  '  '  > 
cations,  because,  whatever  theory  of  causation  we  adopt,  Qs 

have  shown  that  they  are  generally,  in  some  sense,  pathologic^  or  are 
accompanied  with  such  essential  modifications  of  the  anatomical  struc- 
tures as  to  separate  them  entirely  from  ordinary  traumatic  luxations, 
which  alone  constitute  the  proper  subjects  of  consideration  in  the  pre* 
sent  treatise.  In  relation  to  eoiigeoital  dislocations,  we  shall  find  ii 
necessary  to  establish  systems  of  etiology,  symptomatology,  prognosis, 
and  treatment,  having  very  few  points  in  common  with  traumatic  dis- 
locations. Exceptions  to  this  rule  will  occur,  in  examples  of  intra- 
uterine traumatic  luxations,  existing  at  birth  without  either  original 
or  accidental  malformations  of  the  articulations,  or  of  the  adjaoent 
muscular,  tendinous,  or  ligamentous  structures;  yet  only  in  sufficient 
numbers  to  warrant  the  intrusion  of  the  subject  in  this  place. 

It  is  probable  that  congenital  displacements  may  occur  in  all  the 
articulations  of  the  skeleton ;  and  in  most  of  them  their  existence  has 
been  already  established  by  dissections.  Until  within  a  few  year$, 
however,  the  attention  of  surgeons  has  been  almost  entirely  directed 
to  congenital  dislocations  of  the  shoulder  and  hip. 

Hippocrates,  in  his  treatise  *'Be  Articulis,"  speaks  expressly  of  dis- 
locations of  the  hip  occurring  in  the  mother's  womb,  comprising  them 
under  the  same  order  with  the  different  varieties  of  club-foot. 
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Avicenna  and  Ambrose  Pard  have  each  mentioned  original  disloca- 
tions of  the  hip ;  but  the  first  to  record  an  example  with  any  degree 
of  accuracy  was  Kerkring;  in  which  case,  death  having  occurred 
during  infancy,  he  was  able  to  verify  his  opinion  by  an  autopsy. 
Chaussier  has  reported,  in  the  Bulletin  de  la  Faculte  et  de  la  Societe  de 
Medecine,  An.  1811  and  1812,  the  case  of  an  infant,  upon  which  he 
discovered,  at  birth,  two  dislocations,  one  at  the  scapulo-humeral  arti- 
culation, and  the  other  at  the  coxo-femoral.  In  1788,  Palletta,  of  Milan, 
published,  under  the  title  of  Adversaria  Chirurgica,  a  collection  of 
observations,  in  which,  among  other  things,  he  has  described  certain 
congenital  malformations  of  the  hipjoint;  and  in  1820,  he  published 
another  work,  entitled  Exercilationes  Pathologicsey  where  he  enters  into 
a  more  complete  exposition  of  the  nature  and  causes  of  these  de- 
formities. 

In  1826,  Dupuytren  read,  before  the  Academy  of  Sciences,  a  memoir 
upon  the  lameness  produced  by  the  original  displacement  of  the 
femur;  and  in  the  Leqons  Orahs,  published  in  the  collections  of  the 
Sydenham  Society,  may  be  found  a  full  record  of  the  views  and  obser- 
vations of  this  distinguished  surgeon. 

The  writings  of  Dupuytren  seem,  more  than  anything  previously 
written,  to  have  directed  the  attention  of  surgeons  and  pathologists  to 
this  interesting  subject,  and  to  have  given  a  new  impulse  to  investi- 
gation. 

From  this  time,  various  treaties  have  been  written  by  eminent 
surgeons,  many  of  which  are  characterized  by  profound  thought,  care- 
ful investigation,  and  practical  experiment. 

Among  those  who  have  furnished  us  lately  with  elaborate  treatises, 
or  with  more  precise  practical  information  upon  this  subject,  the  fol- 
lowing names  deserve  to  be  especially  mentioned :  Breschet,'  Caillard- 
Billioni&re,*  Lehoux,'  Sandiforte,*  Duval  and  Lafond,  Humbert  and 
Jacquier,  Bouvier,*  S^dillot,*  Gerdy,  Polini^re,  Wrolik,'  Gudrin,®  Pa- 
rise,*'  Pravaz,*®  Carnochan,"  and  Robert  Smith." 

>  Breschet,  Repertoire  d'Anatomie  et  de  Phjsiologie. 

>  CaiUard-BiUionidre,  Thdse  Inaagnrale,  182S. 

*  Lehoaz,  Thtee  Inaagnrale,  1834,  Paris. 

*  Sandi forte,  Thesis,  Sastained  before  the  Faoaltj  of  Med.  of  Lejden. 

*  Dnval  and  Lafond,  Hnmbert  and  Jacqnier,  Boavier.    See  Pravaz. 
6  S6diUot,  Jonm.  de  Connais.  M6d.-Chinirg.,  1838. 

1  Gerdj,  Polini6re,  Wrolik.     See  Pravaz. 

*  Ga6rin,  Reoherohes  snr  les  Laxations  Cong6nitales ;  par  Jnles  Gnerin,  Paris,  1841. 

*  Parise,  ArohiT.  G6n.  de  M6d.,  1842. 

^  Pravaz,  Traitd  Th^oriqne  et  Pratique  des  Luxations  Gong6nitales  dn  Femar,  saivi 
d*Qn  Appendice  snr  la  Prophjlaxie  des  Luxations  Spontan^es ;  par  Ch.  G.  Pravaz, 
L^ons,  1847. 

"  Camochan,  A  Treatise  on  the  Etiologj,  Pathology,  and  Treatment  of  Congenital 
Dislocations  of  the  Head  of  the  Femur;  bj  John  Murray  Camochan,  New  York,  1850. 

"  R.  Smith,  A  Treatise  on  Fractures  in  the  Vicinity  of  Joints,  and  on  Certain  Acci- 
dental and  Congenital  Dislocations,  Dublin,  1854. 
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§  2.  Etioloot* 

Hippocrates  fjijs  that  the  bones  of  the  extremities  may  be  dis 
ticulated  during  intra-uterine  life  by  falls  or  blows,  or  by  injuries  < 
any  kind,  inflicted  directly  upon  the  abdomen  of  the  mother. 

Ambrose  Par^,  while  admitting  the  efficiency  of  the  several  causes 
named  by  Hippocrates,  believed  also  that  the  contractions  of  the 
wunib,  and  violence  employed  by  the  accoucheur  were  occasionally 
adequate  to  tlie  ])roduction  of  the  same  results.  He  taught,  moreover, 
that  the  position  of  the  fcetus  itself  might  favor  the  displacement; 
and  that,  in  some  instances,  an  articular  abscess,  insufficient  depth  of 
the  socket  with  a  laxity  of  the  ligaments,  were  competent  to  determine 
the  expulsion  of  the  head  of  the  femur  from  its  natural  position. 

Seditlot  regards  a  softening  and  relaxation  of  the  ligaments  as  the 
most  frequent  fanse, 

Parise  aud  Malgaigne  are  disposed  to  attribute  a  majority  of  these 
cases  to  hydrarthrosis,  or  water  in  the  joints.  Says  Malgaigne:  "For 
myself,  after  having  long  meditated  upon  this  subject,  I  have  come  to 
think  that  inflanmiation  of  the  joints  enjoys  a  grand  r6le,  both  m 
coxo-femoral  dislocations  and  in  many  others,  and  even  also  in  various 
congenit^nl  malrormatioos  generally  ascribed  to  arrest  of  development" 
This  waiter  admits,  however,  that  it  will  not  do  to  generalize  too  much 
in  this  matter,  and  that  the  etiology  of  congenital  luxations  is  probably 
as  complex  as  that  of  luxations  after  birth. 

ChauBsier  seems  to  have  regarded  muscular  contraction,  or  the 
occurrence  of  an  intra-uterine  convulsion,  as  the  cause  of  the  example 
of  congenital  dislocation  of  both  humerus  and  femur  seen  and  recorded 
by  him.  Since  whom  Gu^rin  has  greatly  extended  the  application 
of  this  doctrine,  having  embraced  in  the  same  etiologic  formula  all 
or  nearly  all  congenital  dislocations.  Gu^rin  ascribes  to  muscular 
contraction  in  one  form  or  another,  and  to  corresponding  muscular 
paralysis,  not  only  dislocations  of  the  femur  and  other  long  bonea, 
but  also  club  foot,  torticollis,  and  various  other  deviations  of  the  spine. 
He  aiBrms,  moreover,  that  he  has  established  incontestably  the  depend- 
ence of  this  abnormal  state  of  the  muscular  system  upon  the  absence 
or  disappearance  more  or  less  complete  of  corresponding  portions  of 
the  central  nervous  systems. 

Brescliet  and  Delpech  maintained  similar  views,  especially  in  rela^ 
tion  to  the  dependence  of  the  several  varieties  of  club-foot  upon  some 
morbid  condition  of  the  cerebro-spinal  axis.  While  Camochan  re- 
marks as  follows:  "It  appears  most  in  accordance  with  science  to 
refer  the  muscular  spasmodic  retraction,  upon  which  congenital  dis- 
locations of  the  head  of  the  femur  from  the  cotyloid  cavity  depend, 
to  a  perverted  condition  of  the  excito-motor  apparatus  of  the  mednlla 
spinalis,  and  more  ei^pecially  of  that  portion  of  it  which  is  in  direct 
relation  with  the  reflex- motor  nervous  fibres,  distributed  to  tbe  pelvi- 
femoral  muscles  surrounding,  and  in  connection  with,  the  ilio-femoral 
articulation/* 

Palletta  ascribes  these  deformities  solely  to  an  original  defecl  of  the 
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germ ;  and  Dupujrtren  also  declares  that,  in  the  case  of  a  congenital 
dislocation  of  the  hip,  the  causes  are  coeval  with  the  earliest  organiza- 
tion of  the  parts,  and  that  the  displacement  is  due  rather  to  a  defect 
in  the  depth  or  completeness  of  the  acetabulum,  than  to  accident  or 
disease. 

Breschet  and  Delpech,  both  of  whom,  as  we  have  already  stated, 
refer  them  to  some  morbid  condition  of  the  cerebro-spinal  axis,  ima- 
gine that  in  consequence  of  this  morbid  condition  of  the  nervous 
centres,  there  exists  an  arrest  of  development  in  the  bones,  muscles, 
ligaments,  sockets,  and,  in  short,  through  all  the  apparatus  of  the  joint 
which  is  the  seat  of  the  deformity. 

If  we  proceed  to  analyze  these  various  opinions,  we  shall  find  that 
they  are  so  far  susceptible  of  classification,  as  that  they  may  be 
arranged  under  the  three  following  divisions. 

First  the  physiological  doctrines;  according  to  which  congenital 
dislocations  are  due  to  an  original  defect  in  the  germ,  or  to  an  arrest 
of  development. 

Second,  the  pathologic  doctrines ;  which  refer  them  to  some  sup- 
posed lesion  of  the  nervous  centres,  to  contraction  or  paralysis  of  the 
muscles,  to  a  laxity  of  the  ligaments,  to  hydrarthrosis,  or  to  some  other 
diseased  condition  of  the  articulating  apparatus. 

Third,  the  mechanical  doctrines;  which  recognize  no  intra-uterine 
dislocations  except  those  which  are  strictly  traumatic.  The  causes 
being  understood  to  be  the  peculiar  position  of  the  foetus  in  utero, 
violent  contractions  or  the  constant  pressure  of  the  walls  of  the  uterus, 
falls  and  blows  upon  the  abdomen,  and  unskilful  mani])ulation  of  the 
child  in  delivery. 

After  a  full  and  careful  consideration  of  this  subject,  we  are  pre- 
pared to  admit  the  occasional  agency  of  all  the  causes  enumerated,' 
and  the  probable  concurrence  of  two  or  more  in  many  instances ;  nor 
do  we  see  the  propriety  of  rejecting,  as  Malgaigne  has  done,  all  that 
large  class  of  malformations  which  seem  to  depend  upon  an  arrest  of 
development,  or  those  which  appear  to  be  due  mainly  or  solely  to 
intra-uterine  paralysis,  of  both  of  which  many  examples  have  been 
reported. 

§  3.    CONQENITAL  DISLOCATIONS  OF  THE  INFERIOR  MaXILLA. 

Malgaigne  affirms  that  "  we  know  of  no  congenital  dislocation  of  the 
jaw,"  and  that  we  are  "  not  to  take  seriously  the  pretended  luxation 
observed  by  Gudrin  upon  a  ddrenc^phalous  infant."  The  example 
recorded  by  Robert  Smith  he  rejects  also,  declaring  that  he  does  "  not 
comprehend  how  one  can  see  in  it  a  luxation." 

For  myself,  I  know  of  no  reason  why  we  should  not  take  "seriously" 
the  case  mentioned  by  Gu^rin,  since,  so  far  as  appears  in  his  very  brief 
report  of  the  same,  it  might  have  been  a  true  luxation.  The  specimen 
was  before  the  academy,  and  if  Malgaigne,  from  a  personal  examina- 
tion, has  become  satisfied  that  a  dislocation  did  not  exist,  he  ought  to 
have  so  informed  us.    But  since  he  does  not  speak  of  having  made  it 
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tlie  subject  of  especial  examination,  we  shall  feel  compelled  to  i 
of  it  as  reported  by  Gu^ria. 

As  to  the  abjection  offered  to  Mr,  Smith's  case,  namely,  that ' 
of  the  complete  absence  of  its  history,  the  subject  did  not  predem  it 
characteristic  signs  of  luxation ;  and  the  dissection  discovered  j  *  * 
maxillary  condyle,  nor  glenoid  cavity  "  we  must  reply,  the  du 
seems  to  us  to  have  furnished  such  evideoce  that  the  deforimlT  vaa 
congenital  as  to  render  its  history  unnecessary;  the  signs  werechano- 
teristic,  not  indeed  of  a  traumatic  luxation,  but  of  a  congenital  disloo 
tion,  such  as  may  be  supposed  to  have  been  the  result  of  an  arrest  of 
development,  or  of  an  original  aberration  of  the  germ. 

The  following  is  a  summary  of  the  very  complete  accotmt  of  liis 
case  given  by  Robert  Smith, 

On  the  fifth  of  May,  1840,  Edward  Lacy,  set.  38,  an  idiot  from  ia^ 
fancy,  died  at  the  Hardwick  Hospital,  in  consequence  of  gnr-  - 
the  luDgs.     While  making  the  autopsy,  a  singular  deforn 
face  was  discovered.    The  right  and  left  sides  seemed  as  though  ; 
did  not  belong  to  the  same  individual,  the  left  being  in  every 
more  fully  developed.     Upon  removing  the  integuments,  the  mnadai 
of  the  right  side  were  found  to  be  much  smaller  than  those  off 
and  especially  the  masseter.    These  latter  having  been  remo^ 
the  condition  of  the  right  temporo-maxillary  articulation  was  - 
studied, 

AVhen  the  mouth  was  closed,  the  external  lateral  ligament,  in 
of  being  directed  backwards,  was  seen  descending  obliquely  for 
to  be  attached  to  a  very  imperfectly  developed  condyle  situale<l 
least  one-quarter  of  an  inch  in  front  of  its  natural  position.    Th 
was  neither  an  inter-articular  cartilage  nor  cartilage  of  incrostatifl 
the  joint  surfaces  being  invested  by  a  thick  periosteum  alone  ;  nor 
there  any  distinct  capsular  ligament. 

Nearly  the  whole  of  tlie  right  side  of  the  inferior  maxilla 
smaller  tlian  the  left.     The  condyle  was  short  and  carved,  bet] 
directed  nearly  horizontally  inwards,  and  resembling  much  more 
coraeoid  process  than  the  condyle  of  the  inferior  maxilla.     The  cor 
noid  process  was  very  small  and  thin,  and  the  sigmoid  notch  con 
scnrcely  be  said  to  exist. 

The  articular  eminence  of  the  temporal  bone  was  absent,  there  bein 
in  its  place  merely  a  flat  surface  destitute  of  cartilage;  which  sur&oe 
presented  upon  it^  inner  side  a  shallow  and  semicircular  sulcus  where 
the  hook-like  condyle  of  the  lower  jaw  had  played. 

The  malar,  superior  maxillary,  and  sphenoid  bones  of  the  right  shi 
had  also  suftered  corresponding  changes  of  form  and  relative  sise. 

The  motions  permitted  in  the  lower  jaw  were  more  extensive  than 
those  which  it  enjoys  in  its  normal  condition,  that  is,  upon  the  righ 
side  the  ramus  could  be  removed  very  freely  forwards  and  backwar" 
while  upon  the  left,  the  condyle  underwent  a  species  of  rotation  ujK 
its  axis.     During  life  the  patient  was  observed  to  be  constantly 
lonning  this  motion,  and  the  right  side  of  the  face  was  oant 
aftected  with  spasmodic  twitches.     When  the  mouth  was  do 
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front  teeth  of  the  upper  jaw  projected  beyond  those  of  the  lower,  and 
when  opened  the  deformity  was  in  all  respects  greatly  increased.^ 

Mr.  Smith  takes  this  occasion  also  to  express  his  dissent  from  the 
views  maintained  by  Eibes,  namely,  that  the  formation  of  the  glenoid 
cavity  is  consequent  upon  the  growth  of  the  condyle,  and  that,  were 
this  process  not  formed,  there  would  not  exist  either  a  glenoid  cavity 
or  an  articular  eminence.  It  is  true  that  neither  the  glenoid  cavity 
nor  the  articular  eminence  is  found  in  the  foetus.  Until  the  seventh 
month  of  intra-uterine  life,  there  exists  at  this  point  of  the  temporal 
bone  only  a  plane  surface,  and  the  glenoid  cavity  with  its  correspond- 
ing eminence  is  developed  in  proportion  to  the  growth  and  develop- 
ment of  the  condyle.  But  Mr.  Smith  justly  observes  that  although 
the  development  of  the  condyle  does  precede  that  of  the  glenoid 
cavity,  "  it  by  no  means  follows  that  the  formation  of  the  latter  is  due 
to  the  pressure  of  the  former."  The  cavity,  or  rather  the  transverse 
eminence  in  front  of  the  plane  surface,  does  not  exist  in  foetal  life, 
because,  owing  to  the  peculiar  form  of  the  inferior  maxilla  at  this 
period,  its  existence  is  not  necessary.  The  vertical  portion  of  the  jaw 
(vertical  only  in  the  adult)  is  in  the  foetus  nearly  in  the  same  line  with 
the  axis  of  the  shaft,  and  consequently  when  the  mouth  is  opened  by 
the  action  of  the  muscles,  the  condyles  are  pressed  upwards  and  back- 
wards instead  of  upwards  and  forwards,  as  in  the  adult.  A  diplace- 
ment  forwards  cannot  therefore  very  well  occur ;  and  the  protection 
of  the  articular  eminences  is  not  required.  As  age  advances  the 
angles  of  the  jaw  increase,  the  portions  upon  which  the  condyles  rest 
become  more  vertical,  and  finally  a  displacement  forwards  would  occur 
whenever  the  mouth  was  well  opened  if  the  articular  eminences  were 
not  present  to  afford  a  sufficient  protection  in  front. 

In  the  case  of  Lacy  the  foetal  condition  of  the  bones  upon  one  side 
remained  during  life,  there  being  neither  cavity  nor  eminence,  and 
the  condyle  itself  being  only  imperfectly  developed ;  but  the  angle  of 
the  jaw  had  assumed  the  form  which  belongs  to  the  adult,  and  the 
ascending  ramus  was  vertical,  consequently  the  condyle  became  some- 
what displaced  forwards. 

Chronic  rheumatic  arthritis  is  occasionally  found  in  the  temporo- 
maxillary  articulation  of  old  persons;  and  it  may  be  important  to 
distinguish  it  from  congenital  luxation,  with  which,  owing  to  the  ab- 
sorption of  the  articular  eminence,  and  the  consequent  displacement 
of  the  condyle,  it  might  possibly  be  confounded. 

Says  Mr.  Smith :  ""In  a  majority  of  instances,  this  remarkable  dis- 
ease attacks  those  of  advanced  age,  and  is  symmetrical ;  but  occasion- 
ally it  occurs  during  the  period  of  adult  life.  In  the  latter  case  it  is 
generally  more  rapid  in  its  progress,  is  accompanied  by  greater  pain, 
and  is  more  liable  to  implicate  the  neck  of  the  condyle,  and  the  ramus 
of  the  jaw." 

When  the  condyle  is  implicated  it  becomes  enlarged,  and  can  be 
felt  beneath  the  zygoma,  in  front  of  the  meatus  externus.  The  lym- 
phat'c  glands  of  this  region  are  sometimes  enlarged,  and  the  progress 

>  Robert  Smith,  op.  cit.,  p.  283. 
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of  the  malady  is  attended  with  a  constant  but  not  generally  severe 
pain. 

The  deformity  of  the  face  varies  according  as  one  or  both  art'    :^- 
tions  are  aifected.     When  the  malady  is  confined  to  one  joint,  iL 
is  thrown  slightly  forwards,  but  chiefly  to  the  opposite  side ;  and  whttu 
both  are  implicated  the  chin  is  simply  advancea  so  that  the  teeth  pro- 
ject beyond  those  of  the  upper  jaw. 

As  the  disease  progresses,  the  glenoid  cavity  enlarges  by  absorp- 
tion, and  at  length  a  considerable  portion  or  the  whole  of  the  articular 
eminence  disappears,  and  the  jaw  becomes  gradually  displaced  through 
the  action  of  the  external  pterygoids.  The  disease  does  not  extend 
in  the  temporal  bone  beyond  the  articulating  surface  of  the  glenoitl 
cavity.  The  condyle  assumes  a  variety  of  forms,  sometimes  l>eing 
greatly  enlarged  in  all  its  diameters^  while  its  npper  surface  may  be 
flattened,  or  conical.  The  inter-articular  cartilage  disappears;  hat 
Mr.  Smith  has  never  yet  found  any  foreign  bodies  in  the  joint,  and  ia 
only  one  instance  have  the  surfaces  been  polished  or  eburnated  as  we 
often  see  in  examples  of  chronic  rheumatic  arthritis  occurring  in  the 
hip,  knee,  and  other  joints. 

The  following  is  an  excellent  summary  of  the  diagnostic  marks 
between  congenital,  accidental,  and  rheumatic  dislocations,  given  by 
this  writer:— 

"  L  In  the  congenital  luxation,  the  mouth  can  be  freely  opened  and 
closed;  in  chronic  rheumatism  these  motions  can  be  performed,  hot 
not  without  uneasiness  to  the  patient,  an  uneasiness  which  sometimes 
amounts  to  severe  pain ;  in  luxations  from  accident,  the  mouth  cannot 
be  closed. 

"2,  An  involuntary  flow  of  saliva  accompanies  the  accidental  luxa- 
tion alone,  although  in  some  cases  of  chronic  rheumatism  there  is  an 
increased  secretion  of  that  fluid. 

"3,  In  congenital  luxation,  the  teeth  of  the  upper  jaw  project  be- 
yond those  of  the  lower ;  the  rever.se  is  observed  in  accidental  luxa- 
tion and  in  chronic  rheumatism. 

**4,  In  congenital  luxation  there  is  no  fulness  in  the  cheek,  such  as 
the  coronoid  process  produces  in  cases  of  accidental  luxation,  and  the 
condyle  is  not  enlarged,  as  in  some  instances  of  chronic  rheumatic 
arthritis.'*' 

§  4.  Congenital  Bislocations  op  the  Spine. 

Says  Gu^rin,  of  the  subluxation  occipito-atloidean  there  are  two 
varieties:  *' First  Backwards,  consisting  in  an  exaggerated  flexion  of 
the  head  upon  the  front  of  the  neck  and  chest,  with  a  commencement 
of  sliding  backwards  of  the  occipital  condyles  upon  the  articular 
facets  of  the  atlas.  Here  are  two  examples  in  foetal  enencephalous 
monsters.  Second,  Forwards.  Those  who  follow  my  consultations 
can  recollect  having  seen  last  year  an  infant,  about  two  or  three 
months  old,  who  offered  a  remarkable  example.  The  head  waia  ex- 
actly applied  against  the  posterior  part  of  the  neck,  and  upper  part 


I  R.  Smith,  op,  oit.^  p.  2J)2. 


4 


CONGENITAL    DISLOCATIONS  OF    THE    STERNUM.       758 

of  the  back.  There  was  probably  a  sliding  of  the  condyles  forwards, 
with  elongation  of  the  anterior  ligaments."* 

The  existence  of  the  first  of  these  varieties  has  since  been  denied 
by  Gu^rin  himself;'  and  it  will  be  noticed  that  he  only  speaks  of  the 
second  as  Si probable  subluxation  forwards.  Neither  of  them  can  there- 
fore be  regarded  as  established. 

Gu^rin  farther  remarks  that  he  has  observed  subluxations  in  the 
other  regions  of  the  spinal  column  many  times ;  and  he  showed  to  the 
Academy  a  foetus  in  which  the  spine  presented,  besides  the  occipito- 
atloidean  displacement,  a  series  of  angular  flexions  in  the  antero-pos- 
terior  direction,  with  sliding  of  the  articular  surfaces. 

In  attempting  to  appreciate  the  value  of  Gu^rin's  observations  upon 
this  point,  it  must  be  remembered  that  he  regards  all  cases  of  congeni- 
tal torticollis,  and  other  deviations  of  the  spine,  as  examples  of  sub- 
luxation ;  and,  in  some  sense,  we  think  the  theory  of  this  distinguished 
surgeon  may  be  regarded  as  correct.  The  amount  of  articular  dis- 
placement between  each  of  the  adjacent  vertebraa  may  be  very  incon- 
siderable in  any  such  case,  jet,  however  trivial,  if  it  exceeds  the  limits 
of  natural  motion,  it  may  properly  enough  be  regarded  as  the  com- 
mencement of  a  luxation. 

§  5.   CONQBNITAL  DISLOCATIONS  07  THE  PeLVIO  BoNES. 

Bassius  speaks  of  a  diastasis  or  separation  of  the  sacro-iliac  svm- 
physis,  observed  by  him  in  newly-born  children,  and  in  infants ;  but, 
according  to  Malgaigne,  his  account  of  these  cases  is  not  such  as  to 
warrant  any  conclusions  as  to  the  true  nature  of  the  displacements. 

Congenital  extrophy  of  the  bladder  is  accompanied  always  with  a 
deficiency  of  the  central  and  upper  portions  of  the  pubic  bones,  the 
result  manifestly  of  an  arrest  of  development;  but  these  cases,  of 
which  I  have  seen  three  examples,  are  not  properly  examples  of  con- 
genital dislocations,  but  only  of  diastases,  the  separated  portions  re- 
maining in  their  normal  position  with  reference  to  each  other  except 
that  they  are  not  prolonged  sufiiciently  to  meet  in  the  median  line. 

Gudrin  declares,  however,  that  he  has  seen  congenital  displacement, 
or  overriding  of  the  iliac  bone  upon  the  sacrum,  accompanied  with 
coxo-femoral  dislocation  and  curvature  of  the  spine.  The  same  writer 
mentions  an  example,  in  a  foetal  monster,  of  diastasis  of  the  pubic 
bones,  and  of  the  sacroiliac  symphysis,  accompanied  with  a  turning 
out  of  the  pubes  upon  the  external  face  of  the  ischium.^ 

§  6.  Congenital  Dislocations  o?  the  Sternum. 

Seger  alone  has  reported  one  example  of  luxation  of  the  xiphoid 
cartilage  from  the  sternum. 

A  woman  in  her  fifth  month  of  pregnancy  fell  and  dislocated  her 
shoulder.    Just  four  months  after  this  she  was  brought  to  bed  with 

1  Gn^rin,  op.  oit.,  1841,  p.  29.  '  Ibid.,  Gas.  M6d.,  1851,  p.  227. 

*  Ibid.,  op.  cit.,  p.  32. 
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an  infant,  well  formed^  except  tbat,  soon  after  it  was  bom,  tbe  ensifiirm 
cartilage  was  observed  to  be  remarkably  movable,  especially  when  Ae 
cliild  hiccoughed,  to  which  it  was  very  subject.     The  cartilage  wii, 
separated  from  the  sternum  by  the  breadth  of  the  little  finger*    No 
treatment  was  employed;  the  cartilage  gradually  became  restored  W>1 
its  place,  and  in  about  one  year  it  was  firmly  united  to  the  sleraoxa,' 


I  t.    CONQENITAL  DISLOCATIONS  Of  THK  ClaVICLB. 

Malgaigne  says  that  a  congenital  dislocation  at  the  sterno  cla^-icuUrl 
articulation  has  never  been  observed ;  but  Guerin  declares  that  he  has 
established  the  existence  of  three  varieties,  namely:  — 

1.  A  luxation  of  the  sternal  end  of  the  clavicle  inwards  and  for- 
wards; this  extremity  of  the  clavicle  lying  in  front  of  tbe  eternal 
fourchette.  In  illustration  of  which  he  presented  to  the  Academy  a 
plaster  cast  of  a  girl  eight  years  old,  in  whom  the  displacement  existed 
upon  both  sidea 

2.  Inwards  and  upwards.  Observed  by  him  in  a  girl  eight  yean 
old;  bat  which  displacement  took  place  only  when  the  arm  was 
moved,  and  through  the  contraction  of  the  sterno-cleido-mastoideoi 
muscle. 

3.  Backwards*  Of  which  he  presented  two  examples  in  the  cor- 
responding sides  of  a  fcetal  monster. 

I  believe  I  have  already  referred  to  Fergusson's  case  of  dislocatioa 
of  the  sternal  end  of  the  clavicle  forwards,  which  occurred  dnrin 
birth.  The  end  rested  in  front  of  the  sternum,  and  could  be  pushe 
into  its  place  with  great  ease;  but  when  left  alone  it  immedijttely 
slipped  out  again.  Nothing  was  done,  a  new  joint  formed,  iitid  the 
child  afterwards  possessed  aa  much  power  in  the  one  arm  as  in  ih^ 
other.* 

Guerin  says  that  he  has  seen  a  dislocation  upwards  and  outwards  at 
the  acromial  end  of  the  clavicle  in  a  foetus  of  three  months. 

In  regard  to  the  treatment  of  either  of  these  displacements  of  the 
clavicle,  we  need  only  remark  that  a  reduction  ought  to  be  attempted; 
and,  if  practicable,  without  much  confinement  of  the  little  patient,  ' 
ehould  be  maintained  until  the  bones  have  become  fixed  in  theii 
natural  positions.  It  is  quite  probable  that  this  can  never  be  accom^ 
plii^hed,  at  least  perfectly ;  but  it  will  nevertheless  be  proper  fdwaj 
to  make  the  attempt. 
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Congenital  Dislocations  of  toe  Sbouldee. 

Humerus, ) 


(Upper  End  of  i 


Gu^rin  affirms  that  he  has  established  the  existence  of  three  var 
ties  of  scapulo-humeral  dislocations,  namely : — 

1.  Dislocations  of  the  head  of  the  humerus  downwards;  of  whici 
variety  he  presented  to  the  Academy  a  plaster  cast  taken  from  a  W| 

'  S«ig«r,  Ephem.  NaI,  Curioi.,  1B77,  from  Malg.,  op.  oit,,  p.  410. 
^  Ferguason,  System  of  Surg.,  4tb  Amer.  ed.,  18&3,  p.  203. 
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ten  years  old.  The  displacement  existed  in  both  arms,  but  much 
more  pronounced  in  the  right  than  in  the  left  arm.  It  was  due  wholly 
to  paralysis  of  the  muscles  about  the  joint,  and  to  elongation  of  the 
capsule. 

2.  Downwards  and  inwards;  complete  upon  one  side  and  incom- 
plete upon  the  other,  in  the  same  person.  The  head  of  each  humerus 
was  applied  against  the  ribs,  and  the  arms  maintained  in  an  abduc- 
tion almost  horizontal,  under  the  influence  of  the  retraction  of  the 
deltoid-muscles.  "  The  same  case,"  GuiSrin  remarks,  "  has  been  con- 
firmed by  Eoux." 

3.  Subluxation  upwards  and  outwards:  seen  on  both  sides  in  a 
foetal  monster,  which  was  offered  to  the  Academy  for  examination ; 
and  in  one  arm  of  a  young  man  fifteen  years  old,  of  which  Gudrin 
presented  a  plaster  cast.  "It  is  characterized  by  a  sliding  of  the  head 
of  the  humerus  in  the  direction  indicated ;  this  sliding  being  favored 
by  a  corresponding  displacement  of  the  coracoid  and  acromion  pro- 
cesses."^ 

Malgaigne,  who  regards  "  all  luxations  in  consequence  of  paralysis 
as  essentially  posterior  to  birth,"  will  not  admit  the  first  example 
mentioned  by  Gudrin ;  but,  as  we  stated  before,  the  objections  made 
by  Malgaigne  have  failed  to  convince  us  of  the"  propriety  of  rejecting 
all  of  this  class  of  reported  examples.  Of  the  second  case,  mentioned 
by  Gudrin  as  having  been  confirmed  by  Roux,  Malgaigne  declares 
that  he  has  consulted  Boux  upon  this  matter,  and  that  he  affirms  that 
"  he  has  never  seen  a  congenital  luxation  of  the  shoulder." 

Robert  Smith  has  met  with  but  two  of  the  forms  of  congenital 
luxation  of  the  humerus  described  by  Gudrin,  namely,  that  in  which 
the  head  of  the  humerus  is  displaced  forwards,  and  that  in  which  it 
is  displaced  backwards.  Of  the  first  variety  he  has  seen  several  ex- 
amples. 

The  first  was  in  the  person  of  Alexander  Steele,  aet.  29,  who  pre- 
sented both  a  dislocation  of  the  head  of  the  humerus  under  the  cora- 
coid process  of  the  left  scapula,  and  pes  equinus  in  the  foot  of  the  left 
leg.  The  muscles  of  the  arm  and  shoulder  upon  that  side  were  feeble 
and  greatly  atrophied.  The  humerus  was  shortened ;  its  head  being 
of  the  natural  size  and  form,  but  when  the  arm  hung  by  the  side  it 
dropped  so  far  from  its  socket  as  to  permit  the  thumb  to  be  placed 
between  the  head  and  the  acromion  process.  By  pressing  the  hume- 
rus forwards  the  finger  could  be  placed  in  the  outer  part  of  the  glenoid 
cavity ;  and,  although  the  head  could  be  moved  about  thus  freely,  it 
seemed  naturally  to  occupy  only  the  anterior  half  of  the  glenoid 
fossa. 

Robert  Smith's  second  example  of  subcoracoid  congenital  luxation 
was  presented  in  the  person  of  Mr.  H.,  89t.  20,  the  condition  of  whose 
left  shoulder  resembled  almost  precisely  that  of  Mr.  Steele.  "The 
deformity  had  existed  from  his  birth,  but  became  much  more  obvious 
and  striking  as  he  increased  in  age  and  stature." 

In  the  third  example  the  child  had  attained  nearly  the  age  of  one 

>  Guerln,  op,  cit.,  p.  30. 


I 
I 


756  CONGENITAL    DISLOCATIONS, 

year  before  the  condition  of  tb(!  limb  attracted  attention,  which 
then  excited,  not  by  the  deformity  of  the  shoulder,  but  by  the  atro- 
phied condition  of  the  muscles  of  the  arm.  The  child  had  never 
complained  of  pain  about  the  joint,  nor  had  he  ever  met  with  any  ao- 
cident.  No  doubt  this  also  was  an  example  of  paralysis^  and  it  is  not 
improbable  that  it  was  congenital,  but  the  evidence  upon  this  point  ia 
not  very  conclusive.  When  seen  by  Mr.  Smith,  he  was  nine  years 
old,  the  shoulder  and  arm  presenting  the  same  appearance  as  in  the 
(other  cases  mentioned. 

The  fourth  was  also  subcoracoid  and  symmetricali  the  same  defor- 
mity existing  in  both  shoulders.  This  was  in  the  person  of  a  female, 
8Bt.  21,  who  had  been  for  many  years  a  patient  in  a  lunatic  asylum, 
and  who  died  of  chronic  inllammation  of  the  meninges  of  the  brain. 

Mr.  Smithj  who  himself  made  the  autopsy,  first  noticed  the  condi- 
tion of  the  left  shoulder.  The  muscles  were  atrophied;  the  head  of 
the  humerus  could  be  felt  lying  under  the  coracoid  process;  the  elbow 
projected  from  the  side,  but  could  be  readily  brought  into  contact 
with  it.  The  right  shoulder  presented  the  same  appearance,  but  the 
deformity  was  somewhat  less,  and  the  head  of  the  humerus  was  not 
60  directly  underneath  the  coracoid  process. 

From  the  external  appearances  presented  by  the  two  shoulders,  Mr. 
Smith  did  not  doubt  that  these  deviations  from  the  natural  state  of 
the  parts  were  not  the  result  of  violence. 

Proceeding  to  remove  the  soft  parts  upon  the  left  side,  scarcely  any 
trace  was  found  of  a  glenoid  cavity  in  its  natural  situation,  but  im-  ^j 
mediately  underneath  the  coracoid  process,  upon  the  costal  surface  ot^M 
the  scapula,  was  formed  an  oblong  socket  completely  surrounded  by^^ 
a  capsular  ligament,  which  ligament  included  aiso  that  small  portion 
of  the  original  socket  which  remained.     The  head  of  the  humerus 
was  changed  in  form,  being  oval,  and  fitted,  in  some  measure,  to  both 
the  old  and  new  sockets  upon  which  it  seemed  to  rest  alternately, 

Upon  the  right  side,  although  the  condition  of  the  bones  was  some- 
what different,  the  characteristic  features  of  the  deformity  were  similar, 

Malgaigne,  who  quotes  Mr,  Smith  as  saying  that  these  dislocaiiouj 
must  have  been  congenital,  and  for  no  other  reason  than  because  they 
were  symmetrical,  has  scarcely  done  this  author  justice.  Says  Mr/ 
Smith:  "The  position  of  the  glenoid  cavity,  the  remarkable  form  of 
the  head  of  the  humerus,  the  presence  of  a  perfect  glenoid  ligament^ 
the  absence  of  any  trace  of  disease,  and  the  existence  of  the  defor- 
mity upon  each  side,  all  indicate  the  original  nature  of  the  malforma- 
tion." 

The  only  example  of  backward  luxation  seen  by  Mr.  Smith  waa 
also  symmetrical,  and  seems  to  be  equally  well  authenticated.     This 
was  in  the  person  of  a  woman  named  Doyle,  mi.  42,  a  lunatic  alsOp^i 
who  died  Feb.  8,  1839,  in  Dublin.    She  had  been  a  patient  in  thafl| 
lunatic  asylum  fifteen  years,  and  was  subject  to  severe  epileptic  oon*^^ 
vulsioii?,  which  ultimately  proved  fatal 

Mr,  Smith  made  the  autopsy  on  the  day  following  her  deaths  The 
convolutions  of  the  brain  were  small  and  atrophied,  as  is  frequently 
observed  in  idiots* 
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The  two  shoulders  resembled  each  other  so  perfectly,  both  in  ex- 
ternal £Cppearance  and  in  their  anatomy,  that  Mr.  Smith  has  only 
found  it  necessary  to  describe  particularly  the  condition  of  one. 

The  coracoid  process  was  remarkably  prominent,  but  the  acromion 
was  not  so  prominent'  as  in  accidental  dislocations  of  the  shoulder. 
The  head  of  the  humerus  could  be  seen  and  felt  distinctly  moving 
with  the  shaft,  upon  the  dorsal  surface  of  the  scapula.  On  removing 
the  integuments,  muscles,  &c.,  no  trace  of  a  glenoid  cavity  was  found 
in  its  natural  situation ;  but  upon  the  external  surface  of  the  neck  of 
the  scapula  was  a  well -formed  socket,  which  received  the  head  of  the 
humerus.  This  socket  was  covered  with  a  cartilage  of  incrustation, 
and  surrounded  by  a  perfect  capsule.  The  tendon  of  the  biceps  arose 
from  the  top  and  internal  margin  of  the  socket.  The  form  of  the 
acromion  process  was  changed ;  the  capsule  smaller  than  natural ;  the 
head  of  the  humerus  irregularly  oval,  its  anterior  half  alone  being 
in  contact  with  the  glenoid  cavity ;  the  great  tubercle  natural,  but  the 
lesser  was  elongated  and  curved,  forming  a  process  of  an  inch  in 
length,  around  the  base  of  which  the  tendon  of  the  biceps  muscles 
played.* 

Gaillard  relates  the  case  of  a  female  child,  upon  whom  the  left  arm 
was  discovered  to  be  deformed  a  few  days  after  birth,  and  the  elbow 
separated  from  the  side.  Later,  the  arm  was  found  to  be  nearly  im- 
movable, and  only  at  the  end  of  four  years  was  the  dislocation  recog- 
nized; but  no  attempt  at  reduction  was  then  made.  When  sixteen 
years  old,  she  was  seen  by  Gaillard,  who  found  the  head  of  the  hume- 
rus in  the  infra-spinous  fossa.  "The  scapula,  clavicle,  and  arm  were 
preternaturally  small ;  the  forearm,  although  well  developed,  could 
not  be  completely  extended  nor  supinated. 

Despite  these  unfavorable  circumstances,  Gaillard  determined  to 
make  an  attempt  to  accomplish  the  reduction.  Four  times  in  the  space 
of  eight  days  he  submitted  the  arms  to  extension  made  at  right  angles 
with  the  body,  by  means  of  sixteen  pound  weights,  the  extension  being 
continued  from  twenty  to  twenty-five  minutes,  and  occasionally  his 
own  exertions  being  added  to  the  weights.  On  the  fourth  attempt, 
the  head  of  the  bone  was  drawn  gradually  forwards,  and  by  a  rotatory 
motion  it  was  finally  made  to  slip  into  its  socket ;  but  it  became  im- 
mediately displaced.  The  next  day  Gaillard  reduced  it  anew,  and 
retained  it  ii\  place  one  hour.  Six  days  later  it  was  again  reduced, 
and,  by  the  aid  of  bandages,  permanently  retained  in  place.  The 
slight  pain  and  swelling  which  followed  soon  disappeared ;  and  by  the 
aid  of  careful  exercise,  at  the  end  of  two  years  the  arm  had  increased 
in  length,  and  the  patient  could  use  the  arm  and  hand  so  much  better 
than  before,  as  to  encourage  a  hope  that  the  recovery  would  be  com- 
plete.^ 

Aristide  Eodrigue,  of  Hollidaysburg,  Penn.,  in  a  letter  to  the  editor 
ot  the  American  Journal  of  Medical  Sciences,  gives  the  following  brief 

1  Robert  Smith,  op.  cit. 

•  QaiUard,  M^m.  de  TAcad.  de  M6d.,  1841,  from  Malg.,  p.  569. 
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''      account  of  a  case  of  intrauterine  dislocation  of  the  shoulder^  compli- 
cated with  a  fracture  of  the  forearm. 

"The  woman,  when  ahoot  four  months  gone  with  child,  fell  on  her 
left  side,  striking  a  board,  and  felt  herself  ranch  hnrt  at  the  time:  at 
the  full  period  she  was  delivered  of  a  full-grown  large  boy  with  the 
following  deformity:  dislocation  of  the  humerus  into  the  axilla;  frac* 
turo  of  both  bones  of  the  forearm  of  left  side,  lower  third.  Dislocation 
could  not  be  reduced;  union  of  the  bones  of  the  forearm  by  ossific 
matter  complete;  bones  passing  each  other,  and  hand  at  an  angle  of 
about  40^;  the  child  did  well  otherwise;  now,  four  years  old,  strong 
and  healthy ;  humerus  has  grown  nearly  apace  with  the  other;  forearm 
has  not  and  remains  short  and  deformed  as  in  birth;  the  hand  is  of 
the  same  size  with  that  of  the  sound  sidej^* 


§  9.  Congenital  Dislocations  of  the  Radius  and  Ulna  Backwards. 

It  is  not  uncommon  to  meet  with  examples  of  a  slight  subluxation 
backwards  of  these  bones  in  feeble  and  newly-born  infants;  which 
condition  is  probably  due  to  a  relaxation  and  elongation  of  the  cap- 
sule. It  is  characterized  by  a  preternatural  mobility  of  the  joint,  and 
especially  by  the  circumstance  that  the  limb  is  capable  of  abnormal 
extension,  or  flexion  backwards,  as  it  is  sometimes  called.  Gudrin  has 
seen  this  condition  more  advanced,  the  bones  of  the  forearm  having 
actually  overlapped  somewhat  upon  the  lower  end  of  the  humerus,  so 
that  the  articular  surface  of  this  latter  presented  itself  in  the  told  of 
the  elbow.  This  was  especially  observed  in  a  girl  of  fourteen  and  a 
boy  of  thirteen  years,  and  also  in  the  two  arms  of  a  fcetal  monster.* 

Chaussier  relates  that  a  young  woman,  at  the  commencement  of  the 
ninth  month  of  pregnancy,  perceived  suddenly  movements  of  the  foetus 
so  violent  that  she  almost  lost  her  consciousness.  These  movements 
were  repeated  three  times  in  the  space  of  six  minutes,  after  which 
everything  returned  to  its  natural  order,  and  the  accouchement  took 
place  naturally  and  at  the  usual  term.  The  infant  was  pale  and  feeble, 
and  presented  a  complete  backward  luxation  of  the  radius  and  ulna' 


§  10*  Congenital  Dislocations  op  the  Head  of  the  Radius. 

Examples  of  this  luxation  have  been  reported  by  DuT>uytren^  Cra- 
veilhier,  Sand i forte,  Adams,  Dubois,  Verneuil^  Deville^  Eobert  Smith, 
and  Gu(5rin,  most  of  which  were  in  the  direction  backwards,  some 
outwards,  but  only  one  of  them  forwards;  some  were  double,  the  same 
deformity  being  presented  in  both  arms,  and  others  were  single.  In 
a  few  examples  the  dislocations  were  complicated  with  a  consolidation 
of  the  radius  to  the  ulna,  and  io  others  with  a  deficiency  of  the  ulna 
or  with  some  deformity  indicating  its  congenital  origin. 

Of  the  symmetrical  or  double  dislocation  backwards  Dupuytren 
furnishes  the  following  example,  presented  to  him  in  1830^  by  M, 

*  RcKirigne,  IcK!.  cit,,  Jan.  1854,  p.  272* 

*  OufiriD,  op.  i.it.,  p.  3L  *  Chaoasier,  from  Malgaigne^  op«  cit.,  t  ii.  p.  268, 
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Loir:  '"The  abnormal  position  which  the  head  of  either  radius  had 
assumed  was  at  tlie  back  part  of  the  lower  extremity  of  the  humerus, 
beyoml  which  it  extended  for  the  space  of  at  least  an  inch.  This 
disposition  of  parts  was  absolutely  identical  on  the  two  sides,  and  had 
alt  the  characters  of  a  congenital  atTection."* 

In  Jan*  186(x  John  Fitzmorris,  net  19,  was  admitted  to  the  Bellevue 
ITospitaK  laboring  under  a  general  scrophulous  cachexy,  in  whose 
person  I  found  a  congenital  dislocation  of  the  heads  of  both  radii,  out- 
wards. The  luxations  are  complete.  The  ulnee  are  in  place  and  of 
natural  form,  but  their  articulations  at  the  wrist  are  loose.  The  same 
remark  applies  to  all  the  other  joints  in  the  body.  The  power  of  pro- 
nation and  supination  is  unimpaired,  as  well,  also,  as  the  power  of 
flexion  and  extension. 

In  the  example  of  outward  luxation,  mentioned  by  Deville,  there 
was  an  almost  complete  absence  of  the  ulna,  the  head  of  the  radius 
mounting  upwards  more  than  three  cenlundrns  above  the  level  of  the 
articulation,* 

Gu<5rin,  who  has  described  the  only  example  of  a  forward  luxation, 
Bays  it  was  observed  by  him  in  a  girl  of  seven  years,  and  that  it  was 
symmetrical.  The  two  radii  lay  in  front  of  the  humeri  near  the  coro- 
nary fossettes.* 


i 


§  IL  Congenital  DisLooATiONS  OF  THE  Wrist, 

Gu<Jrin  thinks  he  has  seen  three  forms  of  congenital  luxation  of  the 
wrist  First,  a  dislocation  forwards  characterized  by  a  sliding  of  the 
wrist  before  the  bones  of  the  forearm,  and  by  the  projection  posteriorly 
of  the  lower  ends  of  the  radius  and  ulna;  seen  in  an  infant  of  six 
months,  and  in  two  adults.  Second,  backwards  and  upwards ;  seen 
in  a  child  of  six  years*  and  accompanied  with  an  incomplete  paralysis 
of  all  the  muscles  of  the  forearm  and  hand.  Third,  backwards  and 
outwards ;  in  a  girl  of  fourteen  years,  accompanied  with  incomplete 
paralysis.* 

Gu<Srin  has  also  seen  three  examples  of  dislocation  outwards  in 
foetal  monsters,  and  one  of  dislocation  inwards,  as  the  result  of  arrest 
of  development. 

Bobert  Smith  believes  that  the  case  of  simple  dislocation  of  the 
wrist  or  of  the  carpus  forwards,  mentioned  by  Cruveilhier  in  his 
Anatomie  Pathologique,  was  an  example  of  congenital  luxation;  and  he 
relates  two  other  cases  equally  remarkable  which  came  under  his  own 
observation.  One  was  in  the  person  of  Deborah  O'Neil,  a  lunatic  and 
epileptic,  who  died  when  thirty-six  years  old.  Both  upper  extremities 
were  deformed  from  birth;  the  right  presenting  an  example  of  dislo- 
cation  of  the  carpus  forwards,  and  the  left  of  dislocation  of  the  carpus 
backwards.  The  dissection  showed  that  there  had  been  an  arrest  of 
development,  especially  in  the  bones  of  the  forearm  and  carpus.     The 

^  Dnpaytren,  Injuriea  and  Dig.  of  Bones*  p.  117. 

*  DeviUe,  Bulletins  de  la  Soo.  Atiat.,  18411,  p,  153, 
«  (ini*dii,  op,  cit.,  p.  31. 

*  Ibid,,  p.  717. 
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second  was  in  the  person  of  a  young  woman  who  died  of  phthisis  in 
the  Eichmond  Hospital ;  the  right  wrist  oresenting  an  example  of 
congenital  dislocation  of  the  carpus  forwaras  from  arrest  of  deyelop- 
ment  also.' 

Marrigues  describes  a  very  singular  congenital  displacement  which 
he  found  upon  a  newly-born  infant.  The  radius  and  ulna  were  widely 
separated  below,  and  in  the  interspace  was  lodged  the  whole  of  the 
first  range  of  the  carpal  bones;  the  hand  being  strongly  turned  in- 
wards." 

§  12.    CONOENITAL  DlSLOOATIONS  OF  THE  FiNQERS. 

Chaussier  found  in  a  foetus  the  last  three  fingers  of  the  left  hand 
dislocated  at  the  metacarpo-phalangeal  articulation.  The  thighs,  knees, 
and  feet  were  also  dislocated.* 

A.  Bdrard  speaks  of  an  incurvation  backwards  of  the  last  two  pha- 
langes of  the  fingers  as  having  been  occasionally  seen  in  newly-born 
children  of  the  female  sex ;  and  Malgaigne  adds  that  he  has  himself 
seen  a  woman  who  had,  from  birth,  all  the  phalangetles  carried  back- 
wards to  an  angle  of  135°,  leaving  the  heads  of  the  phalanges  project- 
ing forward  under  the  skin.^ 

Eobert  has  seen,  in  a  girl  six  years  old,  a  congenital  lateral  luxation 
of  the  phalangette  of  the  index  finger,  which  was  inclined  outwards  at 
an  obtuse  angle.  The  external  condyle  of  the  lower  extremity  of  the 
proximal  phalanx  was  slightly  atrophied,  and  the  internal  presented  a 
corresponding  projection.  Robert  cut  the  internal  lateral  ligament  by 
a  subcutaneous  incision,  but  without  any  favorable  result.* 

§  13.  Congenital  Dislocations  op  the  Hip. 

Dupuytren  thought  that  double  dislocations  of  the  hip-joint,  as 
congenital  accidents,  were  more  common  than  single  dislocations,  but 
in  the  experience  of  Pravaz  the  rule  has  been  reversed,  he  having  met 
with  but  four  double  dislocations  in  a  total  of  nineteen. 

Congenital  dislocations  of  the  femur  have  been  noticed  much  oftener 
in  females  than  in  males.  Of  forty-five  examples  mentioned  by  Du- 
puytren and  Pravaz,  only  seven  or  eight  were  males. 

They  may  be  complete  or  incomplete.  Of  the  complete  luxations, 
four  varieties  have  been  noticed. 

Upwards  and  backwards,  upon  the  dorsum  ilii.  This  variety  is  by 
far  the  most  common. 

Upwards  and  forwards;  the  head  of  the  femur  resting  upon  the 
eminentia  ilio-pectinea. 

Downwards  and  forwards  into  the  foramen  thyroideum ;  of  which 
variety  Chaussier  alone  mentions  one  example ;  but  Delpech  found  in 

'  R.  Smith,  op.  cit.,  pp.  238,  251. 

'  Marrigues,  MaUaigne,  from  Journ.  de  M6d.,  1775,  t.  ii.  p.  31. 

'  Chaussier.  Malgaigne,  op.  cit.,  t.  ii.  p.  751. 

*  B^rard,  Malgaigne,  op.  cit.,  p.  773.  »  Robert,  from  Male.,  op.  cit.,  p.  773. 


CONGENITAL    DISLOCATIONS    OF    THE    HIP.  761 

an  infant,  born  paralytic,  the  head  of  the  femur  lodged  habitually  near 
the  foramen  thyroideum. 

Directly  upwards;  seen  by  Gu^rin,  Pravaz,  and  others;  the  head 
of  the  femur  being  placed  immediately  without  the  anterior  inferior 
spinous  process  of  the  ilium. 

Gu^rin  has  observed,  moreover,  a  single  variety  of  subluxation ; 
characterized  by  the  incomplete  displacement  of  the  head  of  the  femur 
in  the  direction  upwards  and  backwards,  so  that  it  rested  upon  the 
edge  of  the  cotyloid  cavity :  "  Observed  often  in  newly -born  children, 
and  with  those  in  whom  the  muscular  dislocations  are  effected  sponta- 
neously after  birth." 

Through  the  courtesy  of  Dr.  Davis,  of  this  city,  I  was  permitted  in 
March,  1865,  to  see  a  child,  the  daughter  of  a  gentleman  residing  in 
Victor,  Monroe  Co.,  N.  Y.,  who  was  born  in  1860,  with  dislocation  of 
both  knees  and  both  hip-joints.  The  legs  at  the  time  of  birth  were 
doubled  forward  upon  the  thighs,  the  heads  of  the  tibias  resting  upon 
the  front  of  the  femurs,  one  inch  above  the  condyles,  the  thighs  being 
at  right  angles  with  the  body  and  the  feet  touching  the  abdomen.  The 
knees  were  drawn  closely  together.  The  dislocation  of  the  heads  of 
the  femurs  was  not  at  this  time  recognized.  By  constant  pressure  Dr. 
J.  B.  Palmer  had  succeeded  at  the  end  of  one  year,  in  restoring  the 
legs  to  position,  the  thighs  remaining  flexed;  but  when  two  years 
old  she  began  to  walk  with  her  body  bent  forwards.  The  displace- 
ment of  the  hip-bones  was  then  first  discovered.  When  four  years 
old  the  sartorius  and  tensor  vaginaa  femoris  were  severed,  but  with 
very  little  benefit.  At  the  time  of  mv  examination  she  was  five  years 
old.  The  thighs  were  still  flexed  and  adducted ;  by  pressure  upon  the 
knees  the  femurs  could  be  slid  upwards  and  backwards  upon  the  ilium 
one  inch :  on  rotating  the  femurs  the  trochanters  were  observed  to 
move  upon  a  very  short  radius,  indicating  the  entire  absence  of  head 
and  neck.    She  walked  with  the  gait  peculiar  to  these  conditions. 

Both  Delpech  and  Gudrin  have  called  attention  to  two  varieties  of 
what  the  latter  terms  pseudo-luxations ;  of  which  the  first  simulates 
a  dislocation  upwards  and  backwards,  and  the  second  a  dislocation 
downwards  and  forwards.  In  these  examples,  the  extreme  adduction 
or  abduction  of  the  thighs  might  lead  to  a  belief  that  the  bones  were 
dislocated,  when  in  fact  the  abnormal  position  of  the  limbs  is  due 
only  to  muscular  contraction,  without  actual  articular  displacement. 

In  the  remarks  which  follow  we  shall  have  special  reference  to  that 
form  of  congenital  dislocation  of  the  femur  in  which  the  head  of  the 
bone  rests  upon  the  dorsum  ilii,  as  being  that  which  will  be  presented 
in  a  vast  majority  of  cases,  and  which,  characterized  by  the  same 
general  phenomena,  may  be  regarded  as  typical  of  all  the  others. 

Symptomatology. — First.  When  the  dislocation  is  double. 

In  these  examples  the  deformity  is  often  found  to  be  symmetrical ; 
the  opposite  limbs  being  precisely  the  same  length,  and  in  the  same 
relative  positions ;  a  circumstance  which,  when  it  exists,  may  render 
the  diagnosis  more  difficult,  or  may  cause  it  to  be  for  a  long  time 
entirely  overlooked.  It  is  in  such  cases  especially  that  the  deformity 
is  not  usually  discovered  until  the  child  begins  to  walk. 
49 
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The  first  circumstance  which  would  naturally  arrest  our  attentiQi 
if  the  person  who  is  the  subject  of  this  doable  didlocation  is  strippcvl 
and  placed  erect  before  ua,  is  the  ^eat  apparent  length  of  the 
and  of  the  body  in  comparison  with  the  lower  extremities.  Wc 
next  obaerve  that  the  great  trochanters  are  carried  upwarfs  and 
wards,  so  as  to  make  a  remarkable  projection  in  this  direcduB 
lumbar  portion  of  the  gpinal  column  is  thrown  very  much  fori»*ir<k 
and  the  dorsal  portion  backwards.  The  thighs  incline  inwards,  a>ii 
almost  to  cross  each  other ;  the  whole  of  the  lower  extremities  a« 
imperfectly  developed  and  feeble;  the  toes  are  generally  pointed <iir 
rectly  forwards,  or  they  may  be  noticed  to  turn  inwards. 

When  the  person  stands,  and  his  limbs  are  not  in  m-  '     '    ' 

is  usually  brought  down  fairly  to  the  floor;   but  in 
especially  in  the  attempt  to  run,  he  touches  only  the  balls  and  toes  of 
his  leet     "  When  they  are  about  to  walk/^  says  Pravaz.  **  we  «€ 
lift  themselves  upon  the  points  of  the  feet,  to  incline  the  superii 
of  the  trunk  tow^ard  the  member  which  is  about  to  support  the 
of  the  body,  and  to  lift  the  other  from  the  ground  with  an  e 
onler  to  carry  it  forwards.     At  this  moment  one  of  the  troc 
that  which  corresponds  to  the  column  of  susteutation,   apj: 
appi*oach  the  iliac  crest  more  nearly  than  when  the  patient  is  s 
upon  his  two  feet."     In  consequence  of  whicH  mobility  of  the  thig 
bones,  the  patient  assumes  a  peculiar  waddling  gait,  which  is  not  o" 
ungraceful  but  exceedingly  fatiguing. 

The  difficulty  of  progression  is,  however,  very  variable  in  di 
persons.  Sometimes  the  patient  requires  no  aid  whatever,  an*!  at 
other  times  he  cannot  walk  without  assistance.  GeneraJh'  it  increases 
with  age.  It  is  especially  deserving  of  notice  that  in  rapid  progresaaon 
the  mobility  of  the  heads  of  the  femurs  is  appreciably  less  than  in 
slow  progreSv«%ion,  which  is  explained  by  the  more  constant  and  vigor- 
ous contraction  of  the  muscles  about  the  joint,  when  the  motions  <rf 
the  limb  are  rapid* 

In  the  recumbent  posture,  the  thighs  may  be  drawn  down  easily 
almost  their  natural  positions.  The  only  exception  to  this  rule,  aoooi 
ing  to  Carnochan,  **  is  when  the  head  of  the  femur  has  escaped  fr 
the  natural  capsule  in  which  it  was  originally  inclosed,  and  a  m 
socket  has  been  formed  upon  the  dorsum  of  the  ilium/' 

Abduction  is  performed  with  difficulty;  adduction  and  rotatioo, 
eBpecially  inwards,  being  less  restricted. 

Second,  When  the  dislocation  is  only  upon  one  side. 

In  these  cases  the  symptoms  ai'e  essentially  the  same  as  in  the  dou 
dislocation ;  with  only  such  slight  difterences  and  peculiarities  as  wot. 
nnturally  suggest  themselves  to  the  surgeon,  and  which  will  not^  tli< 
fore,  demand  from  us  a  special  consideration. 

Palkolof^y.-^The  head  of  the  femur  is  sometimes  merely  oh 
form  and  consistence,  the  neck  also  undergoing  corresponding 
tions  in  its  size,  form»  direction,  «&c.;  at  other  times  the  head  is  a' 
altogether,  and  with  it  a  considerable  portion,  or  the  whole  of  the  n 
has  disappeared. 

The  pelvie  bones  are  usually  more  or  less  deformed.    The  acet^bi 
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lum  may  be  entirely  deficient,  or  it  may  present  itself  as  an  irregular 
bony  protuberance,  without  cartilage,  fibro-cartilage.  or  ligaments. 
Sometimes  it  exists  as  an  oval  or  triangular  cavity,  which  is  expanded 
at  its  superior  and  posterior  margin  into  a  distinct  fossa,  where  the 
head  of  the  femur,  descending  from  the  dorsum  ilii,  occasionally  rests. 
A  new  cavity  is  formed  usually  upon  the  side  of  the  pelvis,  which  is 
shallow  and  without  an  elevated  margin,  or  it  may  be  deeper,  and  more 
complete  in  its  construction,  by  the  addition  of  an  osseous  border.  In 
either  case,  the  new  socket  is  often  lined  with  a  true  periosteum  and 
synovial  membrane ;  but  not  un frequently  it  is  unprotected  by  any 
soft  tissue,  the  surface  being  bard  and  polished  like  ivory. 

The  head  of  the  femur,  having  escaped  from  its  original  capsule, 
through  a  button-like  opening,  rests  in  this  socket  constantly.  In  still 
other  examples  the  head  of  the  femur  remains  within  its  capsule,  and 
may  be  observed  to  play  backwards  and  forwards  between  the  two 
sockets ;  or  the  head  and  neck  being  absorbed,  and  the  capsule  remain- 
ing entire,  the  latter  is  converted  into  a  long  narrow  sac,  somewhat 
contracted  in  its  centre,  or  finally  into  a  firm  ligamentous  cord,  which 
being  attached  to  the  stunted  upper  extremity  of  the  femur,  limits  its 
motions  in  the  direction  of  the  crest  of  the  ilium.  In  this  case  no  new 
socket  is  formed. 

A  portion  of  the  pelvi-femoral  muscles  are  contracted,  in  conse- 
quence of  an  approximation  of  their  points  of  origin  and  insertion,  and 
remaining  in  a  state  of  comparative,  if  not  absolute,  inertia,  they 
become  atrophied,  or  pass  into  a  condition  of  fatty  degeneration,  while 
other  muscles,  in  consequence  of  the  increased  labor  which  they  have 
to  perform,  become  hypertrophied,  or  degenerate  into  a  fibrous  tissue. 

Treatment. — Says  Dupuytren :  "  Of  what  possible  utility  can  it  be  to 
practise  extension  of  the  lower  extremities  in  these  cases,  even  sup- 
posing the  limbs  could  be  thus  brought  to  their  natural  length  ?  Is 
it  not  evident  that  the  head  of  the  femur,  finding  no  cavity  fitted  to 
receive  and  hold  it,  would,  when  abandoned  to  itself,  resume  its  former 
abnormal  position  ?  There  is  something  more  rational  and  feasible 
in  adopting  a  palliative  course  of  treatment.  When  we  call  to  mind 
the  natural  proneness  which  the  heads  of  thigh  bones  have  to  ascend 
to  the  external  iliac  fossae,  and  that  this  tendency  is  partly  due  to  the 
superincumbent  weight  of  the  body,  and  in  part  to  muscular  action,  a 
just  conception  may  be  formed  of  the  indications  on  which  the  employ- 
ment of  palliative  remedies  should  be  founded.  The  object  should  be 
to  relieve  the  lower  limbs  of  the  superincumbent  weight,  on  the  one 
hand,  and  on  the  other  to  moderate  the  muscular  action.  Both  of 
these  indications  are  in  part  fulfilled  by  repose;  and  the  attitude  most 
conducive  to  this  eflect  is  the  sitting  posture,  in  which  the  weight  of 
the  upper  part  of  the  body  is  not  transmitted  to  the  lower  extremities^ 
but  is  centred  in  the  tuberosities  of  the  ischia.  Therefore,  laboring 
persons  afflicted  with  this  infirmity  should  be  recommended  to  adopt 
a  sedentary  occupation,  as  a  calling  which  requires  much  standing  and 
walking  about  would  dangerously  aggravate  their  deformity.  Yet 
one  would  scarcely  be  willing  to  condemn  such  individuals  to  per- 
petual repose ;  and  to  avoid  this  it  is  necessary  to  discover  some  means 
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for  diminigliin^  the  inconvetiiences  which  attend  the  apright  posture, 
the  act  of  walking  and  other  exercises*  Experience  has  taught  me 
hitherto  but  two  methods  of  obtaining  this  important  object:  the  first 
consists  in  the  daily  employment  of  a  perfectly  cold  batb»  in  which 
all  the  body  should  be  immersed  for  the  space  of  three  or  four  min- 
utes,  the  head  being  protected  by  an  oiled-silk  cap;  the  water  may  be 
fresh  or  salt;  and  the  only  precautions  necessary  to  take  are  to  avoid 
bathing  when  the  body  is  in  a  state  of  perspiration,  or  when  the  cata- 
menial  discharge  is  present.  These  baths  have  a  local,  as  well  as 
general,  tonic  effect.  The  second  method  consists  in  the  constant  use^ 
at  laast  during  the  day,  of  a  belt,  which  embraces  the  pelvb,  fitting 
closely  over  the  great  trochanters,  and  keeping  them  at  a  coti 
height,  so  as  to  bind  the  parts  together,  and  prevent  that  conti 
unsteadiness  of  the  body  which  results  from  the  loose  coDnections  of 
the  heads  of  the  thigh  bones.  For  the  proper  fulfilment  of  these  in- 
dications, certain  precautions  are  necessary  in  the  construction  of  this 
cincture;  in  the  first  place,  it  should  occupy  the  narrow  interval  be- 
tween the  crest  of  the  ilium  and  great  trochanters,  completely  filling 
this  space,  and  therefore  being  about  three  or  four  fingers'  breadth, 
according  to  the  age  and  size  of  the  patient  It  should  further  be 
well  padded  with  wool  or  cotton,  and  covered  with  doe-skin,  ao  that 
it  may  not  abrade  the  parts  to  which  it  is  applied ;  and  there  should 
be  a  piece  let  in  on  either  side,  so  as  to  receive  and  support  the  tro- 
chanters without  entirely  covering  them;  it  should  be  buckled  be" 
and  padded  straps  be  carried  under  the  thigh,  and  across  the  tuber 
of  the  ischium,  on  either  side,  to  prevent  the  Z9ne  from  slipping  up. 
I  do  not  meau  to  assert  that  I  have  ever  succeeded  in  completely  get- 
ting rid  of  the  inconveniences  of  congenital  dislocations  of  the  thigh- 
bones, but  I  have  prevented  their  increasing,  and  have  rendered 
supportable  what  I  could  not  cure.  The  testimony  of  some  patients 
to  the  value  of  this  treatment  has  been  of  a  most  unequivocal  chnriiC' 
ter ;  for  being  worried  by  the  pressure  of  the  belt,  they  have  laid  it 
aside,  but  have  speedily  restored  it  again,  as  they  found  that  without 
it  they  had  neither  a  sense  of  firmness  in  the  hip,  nor  confidence  in 
walking." 

In  relation  to  %vhich  opinions  the  same  excellent  writer  subsequently 
made  the  following  candid  admission :  •*  I  at  first  thought  that  no 
benefit  would  be  derived  in  these  oases  from  the  employment  of  cod- 
tinual  traction  on  the  lower  extremities,  for  reasons  already  stated: 
but  the  experiments  of  MM.  Lafond  and  Duval  tend  to  throw  some 
doubt  on  the  correctness  of  this  conclusion.  These  distingui  '  ' 
practitioners  tested  the  influence  of  extension,  in  their  orthopcedi 
stitution,  on  a  child  eiglit  or  nine  years  of  age,  who  was  the  subjed 
of  double  congenitid  dislocation  of  the  hip;  alter  the  uninterrupted 
employment  of  this  treatment  for  some  weeks,  I  satisfied  myself  that 
the  limbs  had  resumed  their  natural  length  and  direction ;  but  1  waa 
not  a  little  astonished  to  find  that,  after  extension  had  been  persisted 
in  for  three  or  four  mooths  continuously,  the  greater  part  of  the  bene- 
ficial results  remained  for  several  weeks  undiminished.  It  would  be 
idle,  it  ia  true,  to  generalize  on  this  single  case;  but  as  an  isolated 
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example  of  the  utility  of  extension  it  is  interesting,  and  it  may  be  tlie 
forerunner  of  more  important  results."* 

Since  which  time  Humbert  and  Jacquier,  who,  as  well  as  Duval 
and  Lafond,  confined  themselves  to  the  treatment  of  deformities,  claim 
to  have  met  with  equal  success  in  the  management  of  these  cases  by 
extension  alone ;  and,  still  more  lately,  Gu^rin,  of  Paris,  and  Pravas, 
of  Lyons,  by  the  adoption  of  the  same  general  principle  more  or  less 
modified,  have  added  new  triumphs,  and  greatly  enlarged  its  applica- 
tion. 

The  means  recommended  and  practised  by  Gu^rin,  are :  first,  pre- 
paratory extension  destined  to  elongate  the  muscles  as  much  as  possi- 
ble ;  second,  subcutaneous  section  of  the  muscles  which  mechanical 
extension  has  not  sufficiently  elongated ;  third,  extension  of  the  liga- 
ments, and  even,  if  extension  does  not  suffice,  their  subcutaneous  sec- 
tion ;  fourth,  manoeuvres  destined  to  effect  reduction ;  fifth,  treatment 
designed  to  consolidate  the  reduction,  and  consisting  in  the  applica- 
tion of  the  apparatus  proper  to  maintain  the  extension  and  separation 
of  the  divided  tissues,  and  to  retain  the  head  of  the  femur  in  its  place; 
finally,  in  the  gradual  execution  of  movements  proper  to  complete  the 
coaptation  of  the  surfaces,  and  to  establish,  little  by  little,  the  physio- 
logical movements  of  the  joint. 

Other  surgeons  have  confined  their  efforts  to  the  reduction  of  the 
dislocation,  and  they  have,  consequently,  abandoned  all  those  cases  in 
which,  owing  to  the  complete  absence  of  the  natural  socket,  or  to  the 
want  of  sufficient  mobility  in  the  limb,  the  reduction  was  deemed 
impossible ;  but  Gu^rin  has  gone  a  step  farther,  and  has  sought  to  es- 
tablish a  new  socket  upon  some  point  of  the  pelvic  bones  as  near  as 
possible  to  its  natural  articular  fossa.  "  The  means  which  I  adopt," 
says  Gu^rin,  "  are  based  upon  a  recognition  of  the  processes  which 
nature  employs  for  the  attainment  of  the  same  purpose,  and  of  which 
mine  are  but  an  imitation.  I  have  shown  that  the  essential  condition 
of  the  formation  of  artificial  cavities  is  perforation  of  the  articular 
.  capsule,  and  the  placing  in  contact  of  the  luxated  extremity  with  an 
osseous  surface,  and  that  the  condition  of  the  maintenance  of  this  ab- 
normal rapport  is  the  intimate  adherence  of  the. borders  of  the  rent 
with  the  circumference  of  the  new  cavity.  Now  it  appeared  to  me 
that  art  could  realize,  in  all  points,  the  conditions  which  preside  at 
the  spontaneous  formation  of  artificial  joints.  To  this  end  I  commence 
by  practising  under  the  skin,  and  at  the  point  corresponding  to  that 
where  it  is  most  convenient  to  fix  the  luxated  extremity,  scarifications 
of  the  capsule,  down  to  the  bone  to  which  it  is  attached.  By  this 
means  the  dislocated  extremity  is  placed  in  immediate  contact  with 
the  bony  surface  upon  which  it  reposes.  It  makes  upon  this  point  a 
beginning  of  the  work  of  organization  resulting  from  the  adhesion 
and  fusion  of  the  scarified  points  with  the  corresponding  points  of 
this  surface.  Then,  in  order  to  circumscribe  and  imprison  the  lux- 
ated extremity,  in  this  place  of  election,  I  practise  all  about  deep  scari- 
fications, which  tend  to  excite  the  same  work  of  organization  and  to 

>  Dupaytren,  op.  olt.,  pp.  176-8. 
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establish  fibro-cellular  adhesions  between  the  incised  borders  of 
capsule  and  the  contiguous  bony  surfaces, 

"Finally,  when  the  fibro-cellular  adhesions  are  supposed  to  be  su 
ficiently  solid  to  resist  the  movements  of  the  new  articulation.  I  pr 
voke,  little  by  little,  the  development  of  .the  cavity  destined  to  embra^ 
the  luxated  extremity  by  the  means  which  nature  herself  employs  i 
analogous  circumstances;  that  is  to  say,  by  circumscribed  and  fns* 
quent  movements  of  this  articulation/'* 

The  treatment  ought  to  be  commenced  as  early  as  possible,  no  < 
amples  of  success  having  been  recorded  in  persons  over  fifteen  ye 
of  age;  while  the  youngest  child  whose  trexitment  is  reported  aa  sn 
ce?sl"ul  was  three  years  of  age. 

For  the  purpose  of  making  the  requisite  extension,  and  of  main- 
taining the  bone  in  place,  Fravaz  (who  does  not,  howevefi  adopt 
Guerin's  practice  of  establishing  for  the  head  of  the  bone  a  new 
socket  but  only  seeks  to  reduce  and  maintain  it  in  its  old  socket)  had 
invented  several  forms  of  apparatus  adapted  to  tlje  different  st 
progress  in  the  treatment,  Heine,  of  Cannsta<lt,  Guttrin,  and  other 
also  suggested  special  contrWances  for  the  same  purpose;  but  no  sii 
geon  who  understands  fully  the  principle  upon  which  the  cure  i^mi 
posed  to  be  accomplishedp  will  be  at  a  loss  for  apparatus  suitable 
making  the  necessary  extension,  or  for  maintaining  the  reductio 
when  once  it  has  been  effected,  _ 

The  length  of  time  required  for  the  completion  of  a  cure,  where  a 
cure  is  possible,  must  vary  according  to  the  *ige  and  health  of  the 
patient,  and  according  to  the  pathological  condition  of  the  joint,  and 
may  be  found  to  extend  from  a  few  months  to  one  or  more  years.  It 
lA  unnecessary  to  say  that  where  the  accomplishment  of  the  cure  de* 
mauds  a  period  of  several  years,  tlie  treatment  must  be  intermitteil 
and  t/reatly  varied,  so  as  to  suit  all  the  changing  circumstances  in  tl 
condition  of  the  patient. 

Finally,  if  after  a  fair  trial  we  fail  to  accomplish  a  cure,  or  if  tb 
condition  of  the  child  will  not  warrant  even  the  attempt,  we  ought  i 
far  as  possible  to  seek  to  prevent  an  increase  of  the  deformity, 
such  means  as  our  ingenuity  may  suggest,  or  by  such  judicious  app^ 
ances  and  general  management  as  we  have  seen  reoommendea 
Dupuytren. 

South  says  that  he  has  seen  one  case  of  double  dislocation  in  whia 
the  walking  was  at  first  extremely  difficult,  but  from  the  fifteealfl 
year  and  onwards  the  patient  so  improveih  that  at  the  twentieth  jc 
scarcely  any  trace  of  the  peculiar  gait  could  be  discovered/ 


maa 


§  14.  Congenital  Dislocations  of  the  Patella. 

Palletta  found  a  dislocation  of  the  patella  in  the  cadaver  of  a  young 
in,  which  he  supposed  to  be  congenital,'    Michaelis  has  reported 


'  Gaerin,  op.  cit.,  pp.  81-3» 

»  South,  Note  to  Clielins,  op.  oit.,  vol*  ii.  p.  245. 

'  Fftlletta,  EzeroitAtJoueti  Patliologicfe,  p.  91« 
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two  cases ;  one  in  a  young  man  of  seventeen  years,  and  the  other  in 
a  girl  of  fourteen,  each  of  whom  affirmed  that  it  had  existed  from 
birth.^  Both  of  these  examples  presented  themselves  at  the  hospital 
on  account  of  hydrarthrosis  of  the  knee-joints,  and  Malgaigne,  who 
had  hhnself  seen  a  similar  case,  is  disposed  to  regard  them  all  as 
examples  of  pathological  rather  than  congenital  luxations.  P^riat 
reports  a  case  in  which  the  dislocation  was  only  produced  by  walk- 
ing, and  in  relation  to  the  authenticity  or  pertinence  of  which  Mal- 
gaigne seems  also  to  entertain  a  doubt.' 

South  says  that  he  has  seen  a  congenital  dislocation  on  both  legs, 
in  an  aged  man.  The  patellae  rested  entirely  upon  the  outer  faces  of 
the  external  condyles,  leaving  the  front  of  the  knee-joint  completely 
uncovered.  When  the  limbs  were  extended  the  patellae  could  be 
easiljr  made  to  resume  their  natural  positions,  but  on  the  patient's 
making  the  slightest  movement  they  were  again  displaced.  The 
knees  were  very  much  inclined  inwards,  the. feet  outwards,  and  his 
gait  was  difficult  and  unsteady.* 

The  most  remarkable  example,  however,  has  been  reported  by  Dr. 
E.  J.  Caswell,  of  Providence,  R.  I.,  inasmuch  as  no  less  than  five 
members  of  the  same  family  have  double  congenital  dislocations  of 
the  patellae.  The  man  who  was  the  subject  of  Dr.  Caswell's  special 
examination  is  48  years  old,  and  possessed  of  a  good  constitution. 
The  patellae  lay  upon  the  outer  condyles,  and  are  movable,  performing 
their  functions  nearly  as  well  as  if  placed  in  their  proper  positions. 
He  walks  without  difficulty  upon  level  ground,  or  upon  an  ascending 
plane,  but  great  caution  is  required  in  descending.  The  right  patella 
is  longer  and  less  movable  than  the  left,  and  the  muscles  of  both  of 
his  lower  extremities  are  small.  ''In  addition  to  his  labor  as  an 
operative,  he  cultivates  a  small  farm."  Dr.  Caswell  examined  his 
son  and  found  the  same  malposition,  but  less  marked  than  in  the  case 
of  the  father.  The  father  then  stated  that  his  own  father,  his  sister, 
and  the  son  of  his  half  brother  by  the  same  father,  had  a  similar  de- 
formity.* 

§  15.    CONQENITAL  DISLOCATIONS  OF  THE  KnES. 

The  head  of  the  tibia  has  been  found,  at  birth,  dislocated  forwards, 
backwards,  inwards,  outwards,  inwards  and  backwards,  outwards  and 
backwards,  and  simply  rotated  inwards. 

Most  of  these  luxations  were  incomplete;  and  of  them  all,  the  dis- 
location forwards  has  been  observed  much  the  most  often. 

A  subluxation  forwards  of  the  head  of  the  tibia  has  been  seen  by 
Gu^rin  in  a  foetal  monster,  accompanied  with  extreme  retraction  of 
the  extensor  muscles  of  the  leg.*  Cruveilhier  has  dissected  a  foetus 
affected  with  a  similar  subluxation.* 

1  MichaSlis,  Rev.  M^d.-Chirnrg.,  torn.  xv.  p.  56. 
>  P6nat,  Malgaigne,  op.  oit.,  torn.  ii.  p.  932. 
»  South,  Note  to  Cheliua,  op.  cit.,  vol.  li.  p.  247. 

*  Caswell,  Amer.  Jonrn.  Med.  Sci.,  July,  1865. 

*  Gu^rin,  op.  cit.,  p.  33. 

'  Craveilhier,  Atlas  de  TAnat.  Patholog.,  2e  livr.,  pi.  2. 
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In  these  examples  the  displacement  forwards  at  the  articular  surface 
was  but  slight,  and  the  anterior  flexion  of  the  limb  inconsiderable; 
bat  when  the  dislocation  is  complete,  or  nearly  so,  the  deformity  b 
in  all  respects  very  much  increased ;  as  the  following  examples  will 
illustrate : — 

Dr.  D.  H.  Bard,  of  Troy,  Vermont^  has  reported  an  example  of 
complete  anterior  luxation  of  the  tibia,  seen  by  himself,  in  a  new-born 
infant.  The  leg  was  found  drawn  forwards  upon  the  thigh  at  an  acate 
angle,  so  that  the  toes  pointed  toward  the  face  of  the  child,  and  tbe 
bottom  of  the  foot  was  directed  forwards.  By  the  application  of 
moderate  force,  the  limb  could  be  straightened  and  even  flexed  com- 
pletely. These  motions  inflicted  no  pain.  It  was  especially  noticed 
that  in  bringing  down  the  leg  from  its  position  of  extreme  anterior 
flexion  (extension)  more  force  was  required  in  the  first  part  of  tbe 
manoeuvre  than  in  the  last ;  and  that  if,  having^  brought  the  leg  down, 
it  was  left  to  itself  it  immediately  resumed  the  abnormal  position, 
moving  at  first  slowly,  but  after  a  time  much  more  rapidly. 

The  limb  was  confined  by  bandages  for  a  short  time,  and  it  did  not 
afterwards  show  any  disposition  to  return  to  its  unnatural  position. 
The  child  did  well,  and  when  it  began  to  use  its  legs,  no  difierence 
could  be  discovered  between  them.* 

J.  Youmans,  of  Portageville,  N.  Y.,  reports  a  similar  case  which 
occurred  in  his  own  practice.  A  healthy  woman  was  delivered  on  tbe 
16th  of  Aug.  1859,  of  a  full  grown  female  child,  whose  left  knee  was 
so  completely  dislocated  that  the  toes  rested  upon  the  anterior  part  of 
the  thigh  near  the  groin.  Dr.  Youmans  immediately  took  hold  of 
the  limb  and  brought  it  to  its  natural  form,  but  as  soon  as  he  relin- 
quished his  hold,  it  flew  back  to  its  original  position.  Having  again 
straightened  the  leg  it  was  retained  in  place  easily  by  two  pieces  of 
whalebone  tied  upon  each  side  of  the  thigh  and  body.  Some  soreness 
and  swelling  ensued,  and  it  was  some  weeks  before  the  splint  could 
be  safely  removed.  At  the  time  of  tbe  report,  Oct.  11, 1860,  the  child 
was  using  tbe  limb  with  as  much  freedom  and  dexterity  as  other 
children  of  her  own  age. 

In  tbe  report  particular  attention  is  called  to  the  disposition  on  tbe 
part  of  the  limb  to  resume  its  unnatural  position  with  a  spring,  show- 
ing contraction  of  the  anterior  muscles  of  the  thigh ;  to  the  tact  that 
tbe  patella  of  this  knee  was  smaller  than  the  other,  and  that  the  skin 
on  tbe  front  of  tbe  knee  was  wrinkled  as  it  is  usually  back  of  tbe 
knee  in  fat  children.* 

I  have  mentioned  a  case  of  congenital  forward  dislocation  of  both 
tibiae  which  came  under  my  observation,  in  the  section  on  congenital 
dislocations  of  tbe  hip,  and  I  have  recently  seen  a  case  of  congenital 
subluxation  of  both  tibiae  backwards,  occasioned  by  contraction  of  tbe 
hamstrings.  Section  of  the  muscles  restored  the  bones  nearly  to  their 
normal  positions. 

*  Bard,  Amer.  Journ.  Med.  Soi.,  Feb.  lS35,p.  555,  from  Host.  Med.  and  Sarg.  Jonrn. 
^ov.  26,  1834.  »  »*-         »  s 

2  YouQians,  Bost.  Med.  and  Surg.  Journ.,  Oct.  25, 18C0,  vol.  63,  p.  250. 
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Chatelain  was  consulted  in  relation  to  a  similar  case,  in  which  the 
restoration  of  the  limb  to  its  natural  position  was  also  easily  effected, 
and  by  means  of  three  metallic  splints,  applied  during  about  fifteen 
days,  the  cure  was  consummated.  Chatelain  directed,  however,  that 
the  leg  should  be  kept  flexed  upon  the  thigh  eight  days  longer.^ 

Kleeberg  found  a  child  with  the  leg  so  much  flexed  forwards  (ex- 
tended) upon  the  thigh  that  the  popliteal  region  became  the  lowest 
point  of  the  limb ;  in  front  and  above  the  articular  extremity  of  the 
tibia  could  be  felt,  and  the  condyles  of  the  femur  made  a  correspond- 
ing projection  behind  into  the  popliteal  space.  This  was  plainly  an 
example  of  complete  luxation ;  and,  contrary  to  what  was  observed 
in  Bard's  case,  flexion  of  the  limb  backwards  was  difficult  and  painful. 

The  treatment  was  commenced  by  securing  the  limb  in  a  straight 
position  by  means  of  a  splint  and  roller ;  subsequently,  Kleeberg  car- 
ried the  limb  back  to  an  obtuse  angle,  and  finally,  it  was  kept  eight 
days  in  a  position  of  extreme  flexion.  A  complete  cure  was  said  to 
have  been  accomplished  in  about  two  weeks." 

Gu^rin  has  seen  a  subluxation  backwards,  accompanied  with  a  slight 
rotation  of  the  head  of  the  tibia  outwards,  in  a  girl  fourteen  years  old ; 
and  which,  he  affirms,  was  congenital,  characterized  by  a  permanent 
flexion  (backwards)  of  the  leg  upon  the  thigh,  and  a  sliding  of  the 
condyles  of  the  tibia  backwards. 

This  girl  was  under  Gu^rin's  treatment,  but  with  what  result  is  not 
stated.' 

Chaussier  found  both  tibiae  displaced  backwards  in  an  infant  other- 
wise deformed.* 

Robert  speaks  of  an  example  of  lateral  subluxation  in  a  man,  which 
had  existed  from  birth.  The  right  knee  was  thrown  inwards,  and  the 
left  outwards.* 

Gu^rin  "  operated"  publicly  upon  a  child,  two  vears  old,  who  had  a 
congenital  dislocation  of  the  head  of  the  tibia  backwards  and  inwards, 
accompanied  with  a  slight  rotation  of  the  leg  inwards.*  In  what  man- 
ner he  operated,  and  with  what  result^  he  does  not  inform  us. 

The  same  writer  speaks  of  a  subluxation  backwards  and  outwards, 
with  rotation  in  the  same  direction,  a  deformity  which,  he  affirms,  is 
very  frequent,  and  which  appears  especially  after  birth,  although  the 
causes  which  produce  it  have  given  their  first  impulse  during  intra- 
uterine life. 

The  case  quoted  from  Robert,  by  Malgaigne,  as  an  example  of  dis- 
location inwards,  seems  to  have  been  rather  a  case  of  semi-rotation 
of  the  articular  surfaces,  the  inner  condyle  being  thrown  back  into 
the  popliteal  space,  while  the  outer  condyle  still  retained  its  natural 
position. 

I  Chatelain,  Bibliothdqne  M6d.,  torn.  Izxr.  p.  85. 

>  Kleebarg,  Malgaigne,  op.  oit.,  p.  983.  '  Robert,  Malg.,  op.  oit.,  p.  9S5. 

*  Oa^rin,  ear  les  Lax.  Cong6n.,  p.  33.  ^  Qu^rin,  sar  lea  Lax.  Coug6Q.,  p.  33. 

*  Chaassier,  Malgaigne,  op.  cit.,p*  884. 
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§  16.  Congenital  Dislocations  of  thx  Tarsal  Bones. 

Under  this  general  term  may  be  included  all  those  varieties  of  sub- 
luxation of  the  several  bones  which  compose  the  tarsus,  and  which  are 
known  as  examples  of  talipes  or  club-foot ;  such  as  tibio-astragaloid 
luxations,  astragalo-scaphoid,  calcaneo-astragaloid,  calcaneo-cuboid,  &c. 

Although  these  deformities  may  properly  enough  claim  a  place  in 
a  chapter  on  congenital  dislocations,  they  have  so  long  been  the  sub- 
jects of  special  treatises  Aa  to  justify  their  exclusion  from  the  present 
volume. 

§  IT.    CONQENITAL  DISLOCATIONS  OF  THE  TOES. 

Observed  occasionally  at  the  metatarso-phalangeal  articulations ;  the 
articular  facets  of  the  first  phalanges  suffering  a  subluxation  upwards, 
or  laterally  upon  the  corresponding  metatarsal  bones. 

Gucrin  has  noticed  especially  a  congenital  lateral  subluxation  of 
the  great  toe.^ 

■  Guerin,  op.  oit.,  p.  34. 
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Abscess  in  fractare  of  the  sternum,  169 
Acetubalum,  389 
Acromion  process,  206 
Amesbary's  thigh  splint,  407 
Anatomical  neck  of  humerus,  313 
Anaplasty  in  fractures  of  the  septum  narium, 

97 
Anchylosis  after  Colles's  fracture,  278 

after  fractures  of  elbow,  253 

excision  for  anchylosis  of  knee,  452 
Apparatus  immobile,  54 

in  fractures  of  the  leg,  474 
Arytenoid  cartilages,  fractures  of,  135 
Ashhnrst,  Aracture  of  astragalus,  4S3 
Astragalus,  480 
Atlas,  163 

and  axis,  164 
Axis,  161 
Ay  res,  compound  firaoture  of  elayiole,  186 

Badly  united  fracture  of  leg,  479 
Bartlett's  apparatus  for  broken  clayicle,  195 
Barton's  bran  dressing,  61,  478 

bandage  for  fractured  jaw,  130 

trephining  vertebrss,  149 

fracture  of  lower  end  of  radius,  277 

fracture-bed,  430 
Ba9e  of  acetabulum,  339 
Bauer's  wire  splints,  476 
Beans,  lower  jaw,  125 
Bending  of  bones,  72 
Bigelow,  fracture  of  axis,  161 

stellate  fracture  of  lower  end  of  radius, 
275 
Boardman,  fracture  of  sygoma,  107 

perineal  band,  414 
Body  of  the  scapula,  200 
Bodies  of  the  rertebrss,  152 
Bond's  elbow  splint,  248 

radius  splint,  280 
Box  for  leg,  476 
Boyer*s  thigh  splint,  407 
Brainard,  perforator,  69 
Buck,  lower  jaw,  120 

thigh  splint,  415 
Barges's  thigh  apparatus,  411 

Calcaniuv,  485 

Carpal  bones,  323 

Cartilages,  176 

Corved  splints,  radius,  287 

Cervical  ligamentSi  strains  of,  158 


Cervical  vertebras,  bodies  of  five  lower,  156 

axis,  161 

atlas,  168 

atlas  and  axis,  164 
Chnpin's  thigh  apparatus,  417 
Children,  firacture  of  femur,  402,   414,   420 

422 
Chronic  rheumatic  arthritis,  374 
Clnrk's  case  of  fractare  of  pelvis,  832 
Clavicle,  177 

partial  fractures,  178 

repair  of  fractures,  185 
Cline,  trephining  vertebrss,  149 

fracture  of  atlas,  163 
Coates,  fracture  bed,  430 

bran  dressings,  61 
Coccyx,  347 

Colby,  neck  of  femur  within  capsule,  371 
Colles's  fractures,  examples,  271 
Common  signs  of  fracture.  33 
Compress,  pasteboard,  for  fractured  jaw,  127 
Compound  fractures,  60 

forearm,  dI4 

thigh,  Gilbert  on,  423 

patella,  447 

tibia  and  fibula,  462 
Concussion  of  spinal  marrow,  158 
Condyles  of  humerus,  252 
internal,  258 
external,  260 
base,  242 
base  and  between  condyles,  250 

of  femur,  437 
external,  437 
internal,  438 
base,  394 

between  condyles,  440 
Congenital,  31,  233,  453 
Cooper,  Sir  Astley,  fracture  of  olecranon  pro- 
cess, 309 

neck  of  femur  within  capsule,  349 

pau»na,  451 
Coracoid  process,  209 
Coronoid  process  of  ulna,  297 
Cotyloid  cavity,  339 

Counter-extension  by  adhesive  plaster,  415 
Cradle  for  leg,  477 

Crandall,  extension,  fracture  of  leg,  473 
Cricoid  cartilage,  141 
Crosby,  neck  of  femur  within  capsule,  871 

external  condyle,  437 
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Fracture-box,  478                                     ^^^^H 

^^^^              Eirkbride's,  247 

^^^^^^^M 

^^^^h            Kosc't, 

G^iraBEirx,  after  fracture  at  baae  of  eoiidyl4^| 

^^^^            Welch'st, 

of  humerus,  24f)                                          ^^H 

^^^^^               Brind'it,  248 

Du  puytren's  oaaea  after  fracture  of  radiai^H 

^^m                       the  ntitbor'ji  249 

288                                                               jH 

^^H              EIU.%  fnioture  of  Innrerjaw,  111 

Robert  Smith's  oases,  289                   ^^^H 

^^H               Elite,  fracture  of  ixxh,  161 

Korrid.                                                 ^^^^H 

^^H               £mphy»«ma  in  frnotore  of  ribs,  174*  176.  176 

after  fracture  of  forearm,  317           ^^^^^H 

^^H               Endle^e  screw  for  extension  of  thigh.  428 

leg,  from  tight  roller,  419                  ^^^^H 

^^B              Epicondyle  of  haraerua,  external,  257 

patella,                                                    ^^^H' 

^^H                     internal,  253 

from  tight  bandages,  456                    ^^^^^1 

^^H             Epiphyseal  separations,  28 

Ivg  from  tight  bandages.  460                              1 

^^^^^^              acromion,  207 

from  use  of  '*  apparatus  immobile,'*  475  ^i 
Gibson,  bandage  for  fractured  jaw,  130           ^^M 

^^^^^^L            humerus,  upper  end,  221 

^^^^^^B                      lower  end,  242 

fracture  of  ctavicle,  187                               ^^1 

^^^^^H            femur,  upper  end.  352 

of  coTiu>otd  procet^s,  210                       ^^M 

^^^H                     lower  end,  383.  428,  441 

Gilbert,  apparatus  for  broken  femur,  433         ^H 

^^^^^V             trochanter  major,  .'iOl 

leg.  472                                                            H 

^            Epiphy^r^,  sternum,  1(56 

Glenoid  cavity  of  scapula,  ootnminuted,  205          j 

^^1                      scapula,  208 

Granger,  fracture  of  epicondyle,  253 

^^^^^H^            bumeruB,  220 

Greiit«r  tubercle  of  bumern?.  227,  230              ^^J 

^^^^^^H            rndiuB,  21tf2 

Gunning's  iuterdentnl  splint,  125                        |^H 

^^^H 

Gunshot  fractare!*,  4H7                                  ^^^^| 

^^^^^H           OS  innominatuDii  831 

treatment                                                ^^^^^| 

^^^H            femur,  347 

Gutta-percha  splints^,  52                            nill^^^l 

^^^^             ilhia,  453 

^^^^^m 

^V                    fibula,  457 

Harris,  separation  of  upper  maxillary  boaesiu^l 

^^B              EpitroGhlea,  252 

1U2                                                              ^S 

^^H              Etiology,  general,  29 

Hfirrold,  lumbar  vertebrsc,  155                           ^^H 

^^H             Eve,  non-union  of  ribs,  173 

Ilartshorne,  thigh  apparatus,  416                      ^^^H 

^H                      patella,  444 

Hays,  radial  splint,  2BI                                        ^^H 

^^H             Exciting  canseD,  general,  29 

Haywiird,  lower  Jaw,  123                                    ^^| 

^^H             ExperimenlK  on  bending,  73 

Head  of  femur,  349                                            ^H 

^^M                      on  partial  rrncturoi!,  70.  83 

of  radios,  266                                               ^^M 

^^H               EicternnI  epicondjie  of  humerus,  257 

and  anatomical  neck  of  humerttt.  313      ^H 

^^H                      coudvle  of  bumeruB,  2G0 

and  neck  of  humerus,  longitudinal  (hri^H 

^H                               femur,  437 

ture,  218                                                      1^| 

^^H             Extension  of  thigh  by  adhesive  plaster,  422 

Hewson,  fructu re-bed,  430                             ^^^^^| 

Hndge,  ttngh-«<p)int.  424                              ^^^H 

^H             Faoovr,  Colles's  fracture,  283 

Hodgen^if  fructure  cradle,  491                     ^^^^1 

^H              Felt  splints,  51 

wire,  au?|>ension  splint,  477        ^^^^B 

^■^             Femur,  347 

Horner,  thigh  npparnlus,  416                            ^^^B 

^^^^^^             neck,  within  cap«ule,  349 

Humerus,  212                                                 ^^^^| 

^^^^K            ne{3k,  anatomy  of,  George  K.  Smith,  373 

una  torn  ical  neck,  213                          ^^^^^1 

^^^H            diferential  diagoosiB.  386 

head  and  ncek,  213                              ^^^^^| 

^^^^^H            without  ea|>t<ule,  383 

tuberi'lt*j<.  217                                         ^^^^| 

^^^^^H            Irochaoter  major  and  base  of  neck^  390 

lungiiudinul  fracture  of  head  and  ntok,  3|^^| 
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Hamems — 

sargical  neck,  220 

upper  epiphysis,  221 

differential  diagnosis,  226 

shaft,  232 

lower  epiphysis,  242 

base  of  condyles,  242 

with  splitting  of  condyles,  250 

condyles,  252 

internal  epicondyle,  253 

external  epicondyle,  257 

internal  condyle,  258 

external  condyle,  260 

delayed  anion,  263 

dislocation  of,  226 
Hutchinson,  leg  splint,  471 
Hutchinson,  J.  C,  fracture  of  spine,  150 
Hyoid  bone,  134 

Iliuv,  336 

Immovable  apparatus,  54 

leg,  475 
Impacted  fractures,  28 

head  and  neck  of  humerus,  213 

tubercles,  217 

neck  of  femur  within  capsule,  349 
without  the  capsule,  383 
Incomplete  fractures,  72 
Inferior  maxilla,  109 

Interstitial  absorption  of  neck  of  femur,  874 
Intra-uterine  fracture,  30,  233,  453 

fracture  of  tibia,  453 
Internal  condyle  of  humerus,  258 

femur,  438 
Interdental  splints,  123 
Ischium,  334 

Jacksok,  acromion  process,  207 
Jarvis's  adjuster,  471 
Jenks,  fracture-bed,  430 
Johnson,  neck  of  femur,  359,  864 

Ket,  lumbar  vertebrsB,  155 
Kimball,  fracture  of  femur,  415 
Kirkbride,  elbow  splint,  247 

Labthx,  fracture  of,  139,  141 
Lente,  fracture  of  dorsal  vertebra,  155 

femur.  424 

non-union,  67 

pelvis,  331 
Lewitt,  patella,  447 
Listen,  thigh  splint,  404 

leg  splint,  475 
Lockwood,  fracture  of  humerus  at  birth,  233 
Long  splints,  48 
Lonsdale,  extension  in  fracture  of  humerus,  236 

patella,  451 
Lower  jaw,  109 

Malar  bone,  98 

McDowell,  remarkable  displacement  of  head 
of  humerus,  214 

separation  of  upper  epiphysis,  221 
Malgaigne,  apparatus  for  fracture  of  leg,  478 
Many -tailed  bandage,  47 
March,  acromial  separations,  207 

neck  of  femur,  367 
Maxilla,  superior,  101 

inferior,  109 
Metacarpus,  324 
Metatarsus,  485 


MeUllio  splints,  48 

Monahan,  fracture  of  astragalus,  481 

Morbus  coxsD  senilis,  374 

Morland,  statistics  of  fracture  of  tibia  and 

fibula,  463 
Mott,  prognosis  in  Colles's  fracture,  279 

fracture  of  femur,  408 

electricity  in  non-union,  67 
Mussey,  fracture  of  coracoid  process,  210 

neck  of  femur,  363 
Mutter's  **  clamp,"  125 

neck  of  radius,  265 

Neck  of  femur,  348 

within  capsule,  849 

prognosis,  355 

G.  K.  Smith  on,  373 

without  capsule,  383 
Neck  of  humerus,  anatomical,  213 

surgical  neck,  220 
Neck  of  lower  jaw,  113 
Neck  of  radius,  265 
Neck  of  scapula,  205 

signs  of  fracture,  227 
Neill,  maxilla  superior,  105 

coracoid  process,  209 

fracture  of  patella,  449 
thigh,  412 

leg,  simple  fracture,  471 
compound  fracture,  472 
Ntflaton,  radial  splint,  281 
Non-union,  61 

humerus,  287 

lower  jaw,  1 18 

ribs,  173 
Norris,  delayed  and  non-union,  62 

astragalus,  484 

gangrene  from  bandages,  291 

tibia,  456 
Nose,  fracture  of,  90 
Nott,  wire  splints,  48 

thigh  apparatus,  409 

Odontoid  process  of  axis,  161 
Olecranon  process,  306 

tenotomy,  313 
Ossa  nasi,  90 

Partial  fracture,  76 
Patella,  442 
Pelvis,  330 
Phalanges  of  fingers,  827 

toes.  487 
Pubes,  331 

Radius,  264 
Radius  and  ulna,  314 

Reduction   of  fractures  :   general  considera- 
tions, 44 
Refractnre  of  badly-united  legs,  479 
Repair  of  fracture,  37 
Resection  for  badly-united  fractures,  479 
Ribs,  171 

cartilages  of,  171 
Rim  of  acetablum,  342 
Rudet,  neck  of  femur,  350 
Rogers,  trephining  vertebres,  150 
Roller,  46 
Rose,  elbow  splint,  247 

Sacruv, 845 

Sacro-iliao  symphysis,  845 
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Salter's  crndle  for  lep:,  477 

Sargent,  8e]<aration  of  upper  maxillary  bones, 

101 
Scapula,  200 

bodj,  200 

neck,  198,  205 

acromion  process,  206 

coraooid  proce89,  209 

epiphyses  of,  207 
Scultetus,  bandage,  46 
Semeiology,  general,  33 
Septum  narium,  94 
Setting  bones,  44 
Seutin,  dre»ing,  54 

anaplasty,  97 
Shaft  of  humerus,  232 

radius,  269 

ulna,  203 

femur,  393 
Shoulder-joint ;  differential  diagnosis  of  acci- 

dents,  226 
Shrady,  radius  splint,  282 

thigh  splint,  416 
Side  splints,  48 
Sling  for  broken  jaw,  131 
Smith,  E   P.,  radial  splint,  282 
Smith.  II.  H.,  fracture  of  neck  of  femur,  364 
Smith,  Nathan  R.,  fracture  of  femur,  408 
Smith,  Robert,  head  of  humerus,  214 
Smith,  Stephen,  fracture  of  lower  jaw,  118 
Smith,  Geo.  K.,  insertion  of  capsule  of  hip- 
joint,  lo.,  386 
Spencer,  fracture  of  humerus  at  base  of  con- 
dyles, 252 
Spinal  marrow,  concussion,  158 
Spinous  proce$:ses:  vertebrffi,  142 

ilium,  336,  337 
Splints.  48 
Starch  bandage,  53 

leg.  474 
Sternum,  165 

Stone,  base  of  condyles  and  resection,  252 
Styloid  process  of  radius,  276 
Surgical  neck  of  humerus,  220,  228,  230 
Swan,  neck  of  femur  within  capsule,  358 
Swing  box  for  leg.  477 
Symphyses  of  pelvis,  330 

puhes,  330 

sacro-iliac,  346 
Symphysis  pubis,  separation  of,  331 

TARsr8,  480 

astragalus,  480 

caloaneum.  481 
Tenotomy  in  fractures  of  olecranon  process, 
313 


Thompson,  fracture  of  lambar  rertebrSB.  49 

Thyroid  cartilage,  139 

Thyroid  and  cricoid  cartilages,  139 

Tibia.  453 

Tibia  and  fibula,  461 

Toes,  487 

Transverse  processes  of  spine,  145 

Treatment  of  fractures,  general,  44 

Trephining  for  fracture  of  Tortebrae,  149 

Trochanter  major,  390 

Trochlea  of  humerus,  258 

Tubercles  of  humema,  218,  228,  230 

Ulna,  resection  of;  292 
Ulna,  293 

shaft,  293 

coronoid  process,  297 

olecranon  process,  306 
Upper  epiphysis,  humerus,  229 

femur,  352 
Upper  maxillary  bones,  101 

Van  Buren,  W.  H.,  fraetare  of  humerus,  25! 
Vanderreer,  fracture  in  utero,  33 
Vandeventer,  fracture  of  rertebral  arch,  147 
Velpeaa,  mode  of  dressing  Cractaree  with  dex- 
trine and  rollers,  55 
Vertebral  arches,  146 
VertebHB,  142 

spinous  processes,  142 
transverse  processes,  145 
vertebral  arches,  146 
bodies,  162 

lumbar,  153 
dorsal,  155 
cervical,  156 
axis,  161 
atlas,  163 
atlas  and  axis,  164 

Warrkn  on  anchylosis  at  elbow-joint.  283 
Waters,  compound  fracture  of  humerus,  2o2 
Watson,  fracture  of  lower  jaw,  112 

lower  epiphysis  of  humerus,  242 

patella,  446 
Weber,  plaster  of  Paris  bandage,  58 
Wells,  internal  condyle  of  femur,  433 
Whittaker,  pelvis,  335 
Wire  splints,  48 

Wire  rack  for  fracture  of  leg.  473 
Wood,  fracture  of  patella,  450 
Wooden  splints,  49 
Wrist,  323 

Zygomatic  arch,  106 
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Ancient  luxations,  508 

inferior  axilla,  508 

spine,  510 

claricle,  cater  end,  536 

hameras,  562 

head  of  radios  forwards,  584 

radius  and  ulna  backwards,  594 

thumb,  619 

femur,  678 
Andrews,  inferior  maxilla,  506 
Ankle-joint,  702 

Annan,  dislocation  of  femur,  664 
Anomalous  dislocations  of  the  hip,  673.     See 

Femur. 
Atlas,  dislocations  of,  525 
Ayres,  dislocation  of  cervical  vertebra,  521 

Batchkldkr,  head  of  radius,  582,  587 

thumb,  626 
Bard,  H.  II.  Congen,  dislocation  of  tibia,  737 
Biceps,  rupture  or  displacement  of,  580 
Blackman,  ancient  dislocations  of  humerus, 
566 

femur,  reduced  after  six  months,  678 
Bloxham's  dislocation  tourniquet,  650 
Brainard,  reduction  of  ancient  luxation  of 
elbow,  599 

reduction  of  femur  by  a  novel  method,  669 

Canton,  radius  and  ulna  forwards,  608 
Carpus,  609 

backwards,  611 

forwards.  614 

congenita],  759 
Carpal  bones  among  themselves,  617 
Carpo-metacarpal  articulation,  619 
Cartilages,  of  ribs  from  one  another,  528 

in  knee-joint,  700 
Caswell,  dislocation  of  patella,  767 
Clavicle,  dislocations  of,  529 

sternal  end  forwards,  529 

sternal  end  upwards,  533 

sternal  end  backwards,  534 

acromial  end  upwards,  536 

acromial  end  downwards,  541 

under  coracoid  process,  542 

congenital,*  754 
Clove  hitch,  504 
Compound  pulleys,  504 
Compound  dislocations  of  the  long  bones,  731 

reduction  in,  737 

non-reduction  in,  739 

amputation  in,  740 

tenotomy  in,  741 

resection  in,  741 
Congenital  dislocations ;  general  observations 
and  history,  746 

general  etiology,  748 

inferior  maxilla,  749 

spine,  752 

pelvic  bones,  753 

sternum,  753 


Congenital  Dislocations — 

clavicle,  754 

shoulder,  754 

radius  and  ulna  backwards,  758 

head  of  radius,  758 

wrist,  759 

fingers,  760 

hip,  760 

patella,  766 

knee,  767 

tarsus,  770 

toes,  770 
Cooper,  Sir  Astley,  method  of  reducing  dislo- 
cation of  humerus,  562 
Coxo-femoral  dislocations,  634.     See  Femur. 
Crosby,  dislocation  of  thumb,  626 

ancient  dislocation  of  elbow,  600 

Damainvilli,  statistics  of  dislocations  of  fe- 
mur, 651 
Direct  causes  of  dislocations,  499 
Dislocations,  496 

Division  and  nomenclature  of  dislocations,  496 
Double  dislocation  of  lower  jaw,  505 
Dupierris,  femur  reduced  after  six  months,  679 
Dynamometer,  651 

Elbow-joint,  591 

Exciting  causes,  general,  499 

Extension  by  a  twisted  rope,  504 

FxMiTR,  dislocation  of,  634 

dislocation  on  dorsum  ilii,  636 

reduction  by  manipulation,  641 
reduction  by  extension,  647 
dislocation  into  great  ischiatic  notch,  659 
dislocation  into  foramen  thyroideum,  665 
dislocation  upon  the  pubes,  669 
anomalous  dislocations  of  the  femur,  673 
downwards  and  backwards  upon  the 

body  of  the  ischium,  674 
downwards  and  backwards  into  lesser 

ischiatic  notch,  675 
behind  the  tuber  ischii,  675 
directly  up,  673 
directly  down,  676 
forwards  into  perineum,  677 
ancient  dislocations,  678 
partial  dislocations,  681 
with  fracture,  682 
in  children,  634 
congenital,  760 
Fenner,  dislocation  of  femur  on  dorsum  ilii,  637 
Fibula,  upper  end  forwards,  713 
backwards,  714 
lower  end,  715 
"Fifth"  dislocation  of  femur,  675 
Fingers,  dislocations  of  first  phalanx,  621,  630 
second  and  third,  631 
congenital,  770 
Foot,  dislocation  outwards,  702.     See  Tihft. 
Fountain,  dislocation  of  femur  up«n  pubes,  672 
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Oaikaic,  f  oUiioQ  of  pAleUft  on  its  inoer  mwr- 

General  dirifion,  497 

Geoeriil  direct  or  exciting  c»Of«»,  4W 

General  predlrpoeing  cnaaeA,  498 

General  pro^osis,  502 

General  pnUiologj,  601 

Geotnil  lrefttment»  603 

General  ijmptomfl,  4911 

Gibion,  ancient  dli^Iooatinn  of  hamern!!,  hfiS 

Gilbert,  A,  W,,  di»loontiuo  of  lower  jaw,  606 

Grant,  astragal aei,  721 

Graves,  dislocntioa  of  dorsal  rertebrn*  515 

Gunn,  diflooation  of  thigh  on  dorsum  ilii,  fi38 

Hart,  dlelooation  of  a«tra^alue,  719 
Hart«borne,  reduction  of  hameraa  by  mani- 

pubtlon  (note),  &70 
Head  upfiu  the  atlnF,  525 
Mini'k««rtaiiTii,  cervical  vert«hr»,  510 
llniMer,  dislycation  of  femur,  (152 
Hudge,  statiBtioi  of  dislocations  of  the  f«mur, 

053 
Horner,  partial  dUlo«ation  of  fourth  eervleal 

reriebra,  518 
Howe,  redaction  of  di«]ocfttion  of  the  hip  by 

manlpnlation,  044 
Uumerujt,  disloeaiioni  of,  543 

dowTiwards,  544 

forwiirdst,  57(1 

backwards,  575 

partial,  570 

ancient,  562 

with  fracture.  568 

oon^enital,  754 
Hnmero'eeaptitar  dialo^ation,  543.     S««  Htc- 


Huiehiaton,  dlttocation  of  fomar,  034 

Ilio-pobic  dislocation  of  femur,  OOd 
ladian  "puzzle/'  528 
Icifenor  max  ilia,  505 

double  diifloeation,  505 

eifigle  didlocatiim^  509 

o^Mgenitul  dislocation*  749 
Ingnl!^,  rcddctif^n    uf  dislocation   of  hip  by 

[iianipuliition,  646 
Internal  deraugenaent  of  knee-jotnt,  700 
Iftchini'pubic  dislocation  of  femur,  005 
Dchlutlc  diflooation  of  ferny r>  650 

jABTia'i  adjuttcr^  504.  565,  640 

EtnKBfttDKt  dijlouation  of  the  femur   upon 

po«t«rior  part  of  Ihe  body  of  the  iscbiuin, 

075 
Kn^e,  ulipping  of  femilunar  oartilagei,  700. 

See  T^hia, 
Krackowitzer,  disloeation  of  head  of  radiut  in 

delivery,  582 

La  MoTBi,  method  of  reducing  dtilocation  of 

bameriu,  558 
LBhoiaOt  spon tan 00 us  dislocation  ofshoulder, 

545 
LeDte,fi(lh  cervical  vertebra, irilh  fraetare,  518 
flflh  cervical  vertebra,  without  fracture, 

518 
femur  directly  upward*,  HT.'l 
Levi*,  reduction  of  (li«ib»caiti'in  of  Ihumb,  027 
Ligam^ntum  pntclliL<,  ropture  of,  091 
Long  booes^  compound  dislocation  in,  731 


Lower  jaW|  505 
Lumb&r  vartttbrv,  513 

Ma  RICO  B,  on  redaction  of  dial  oe  at  ion  of  femar, 
OUH.  U7 
head  of  rndius  backwards,  587 
femur  with  fracture,  r&duced,  C&4 

Maxson.  dislocation  of  cervical  vertebrar,  5S1 

Miiy,  reduction  of  old  dislocation  of  Uumerut, 
5n2 

Mercer,  on  partial  dislocationt  of  hameras,  581 

Melaoaqm^*  019 

Metaoarpo  phalli Qgeal  artiettlakloi],  621 

MetatarAus,  727 

Moorei  on  reduetion  of  diiloeatioa  of  Umnr^ 
038 

Musscy,  dislocation  of  thuoib,  030 
ancitiut  dislocation  of  elbow*  000 

NoRfiii,  ancient  dislooationi  of  tbe  htmierviv 
568,  573 
di^looatioii  of  lititDtrtU  taivtak^ii   tot  A 

oontnsion,  573 
compound  diflocation  of  thumb,  OSS 

OcciPiTo-iTLOinsAir  dif locations,  525 

PjlRKBR,  head    of  humerua  in    aab-aeapular 
foft#a,  571 

backward*,  576 

bead  of  rndiup  backward*,  588 

head  of  radius  outwards,  589 

femur  Into  perineum,  677 
Patella,  oatwarris,  686 

inwards,  689 

OD  Its  &xii,  6B9 

npwarda,  091 

downwards,  092 

congenital,  706 
Pathology,  general,  501 
PeWisi,  traumatie  fleparationft,  330.     (Part  I.) 

oongeDital,  753 
Phalangei,  thumb  and  fingers,  631 

ioea,  7'4iK  770 
Pope,  dislocation  of  femur  into  peritiaattL,  078 
Pr»dispotuig  causes,  general,  4Vd 
Prognodt,  general,  502 
PneudO'luxations  of  in(«rior  masrilla,  510 
Pullers,  504 
Purple,  dislocation  of  cervical  Tert«hr«,  619 

iUt>ics,  bead  diskwated  forwards,  58S 

backwards.  590 

outwards,  591 

outwards  and  backwards,  001 

inwards,  605 

liiwards  and  upwards.  605 

congenital «  758 
Radiits  and  ulna,  dialooRlioD  backwards,  591 

congenital,  758 

outwards,  601 

inwards,  605 

forwarti^,  008 
I  Badio-carpal  articulation,  009.     See  CorjPiitpl 
Ruflio-ulnar  ariieulation,  inferior.  515  ' 

Rupture  of  r|Ufidrieepfl  lenioriF.  6W2 
I  Reid,   reduction  of  dislocation   uf  femar   hj 
I      manipulation,  646 
I  Ribs  from  rertebnc,  526 
''  friim  sternum,  527 

I  one  cartUage  upon  anotbftr,  528 
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Rochester,  sternal  end  of  clavicle  upwards,  533 
Rndiger,  dislocation  of  dorsal  vertebrae,  516 

Sacro-sciatic  dislocation  of  femur,  659 
Sanson,  third  cervical  vertebra,  519 
Sohuok,  di.«1ocation  of  cervical  vertebra,  520 
Sessamoid  bones,  dislocation  of,  701 
Shoulder,  dislocation  of,  543.    See  Humerus. 
Single  dislocation  of  lower  jaw,  505 
*'  Sixth'*  dislocation  of  femur,  673 
Skey,  method  of  reducing  dislocation  of  hu- 
merus, 561 
•Smith,  Nathan,  on  reduction  of  dislocation  of 
the  humerus,  558 
reduction  of  femur  by  manipulation,  643 
Smith,  Nathan  R.,  on  reduction  of  humerus, 

558 
Smith,  H.  H.,  on  reduction  of  humerus,  562 
Spencer,  dislocation  of  cervical  vertebra,  519 
Spine,  512.     See  Vertebra. 
Spontaneous  dislocation  of  femur,  731 
Squire,  T.  H.,  dislocation  of  radius  and  ulna 

inwards,  606 
Sternum,  diastasis,  161.     (Part  I.) 

congenital  dislocations,  753 
Snbcorac(>id  dislocation  of  humerus,  570 
Subclavicular  dislocation  of  humerus,  570 
Subcotyloid  dislocations  of  femur,  676 
Subluxation  of  the  jaw,  510 
Subglenoid  dislocation  of  the  humerus,  544 
Subpubic  dislocation  of  femur,  665 
Subspinous  dislocation  of  humerus,  575 
Swan,  dislocation  of  dorsal  vertebra,  516 
Symptomatology,  general,  499 

Tabsus,  715 

astragalus,  715 

astragal o-calo an eo-soaphoid,  722 

oalcaneum,  724 

middle  tarsal  dislocation,  724 

OS  cuboides,  725 

08  scaphoides,  725 

cuneiform  bones,  726 

congenital,  770 
Tendons,  dislocation  of,  739,  752 
Thigh,  634.     See  Femur. 
Thumb,  first  phalanx,  621 
backwards,  621 
forwards,  629 


Thumb- 
second  phalanx,  631 
Tibia,  dislocation  of  upper  end,  692 

backwards,  693 

forwards,  695 

outwards,  697 

inwards,  698 

backwards  and  outwards,  699 

congenital,  767 
lower  end,  inwards,  702 

outwards,  707 

forwards,  708 

backwards,  712 
Tibia,  dislocation  of  lower  end,  702 
Tibio-tarsal  luxations,  702 
Toes,  730 

congenital,  770 
Treatment,  general,  502 
Trowbridge,  head  of  humerus  backwards,  576 
Twisted  rope,  extension,  504 

Ulna,  upper  end  backwards,  590 
lower  end  backwards,  615 
forwards,  616 
Unilateral  luxation  of  lower  jaw,  509 

Van  Buren,  W.  H.,  dislocation  of  humerus 
backwards,  576 

reduction  of  femur  by  manipulation,  654, 
667 
Vertebras,  512 

lumbar,  513 

dorsal,  514 

six  lower  cervical,  517 

atlas  upon  axis,  524 

head  upon  atlas,  525 

congenital  dislocations,  752 
Voluntary  dislocations,  685 

Warren,  humerus  with  fracture,  568 

Watson,  dislocation  of  patella  outwards,  691 

Wells,  dislocation  of  tibia,  700 

Windlass  for  extension,  504 

Wood,  dislocation  of  cervical  vertebrae,  521 

humerus,  with  fracture,  571 
Wrist,  609.     See  Carpus. 

TouMANS,  J.,  congenital  dislocation  of  knee, 
708 
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A  SYSTEM  OF  SURGERY: 

PATHOLOGICAL,  DIAGNOSTIC,  THERAPEUTIC,  AND  OPERATIVE. 
By  SAMUEL  D.  GROSS,  M.D., 

Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 

|IlQ0tra!eb  bg  ttpbarbs  of  S^irtetn  |ittnbreb  (Engrabings. 

Fourth  Edition,  carefully  Revised  aud  Improved. 

In  two  large  and  beautifully  printed  royal  octavo  volume*  of  2200  pagee^  itrongly  hound  in 
leatfur^  with  raited  bands.     $15. 


The  continned  fa^ror,  shown  by  the  exhaustion  of  successiTe  large  editions  of  this  great  work, 
proves  that  it  has  successfully  supplied  a  want  felt  by  American  practitioners  and  students. 
Though  but  little  over  six  years  have  elapsed  since  its  first  publication,  it  has  already  reached 
its  fourth  edition,  while  the  care  of  the  author  in  its  revision  and  correction  has  kept  it  in  a 
constantly  improved  shape.  By  the  use  of  a  close,  though  very  legible  type,  an  unusually 
large  amount  of  matter  is  condensed  in  its  pages,  the  two  volumes  containing  as  much  as  four 
or  five  ordinary  octavos.  This,  combined  with  the  most  careful  mechanical  execution,  and  its 
very  durable  binding,  renders  it  one  of  the  cheapest  works  accessible  to  the  profession.  Every 
subject  properly  belonging  to  the  domain  of  surgery  is  treated  in  detail,  so  that  the  student 
who  possesses  this  work  may  be  said  to  have  in  it  a  surgical  library. 


It  mnst  long  remain  the  most  comprehensive  work 
on  thiit  important  part  of  mediciue. — Boston  Medi- 
cal and  Surgical  Journal^  March  23,  1865. 

We  have  compared  it  with  most  of  our  standard 
works,  Ruch  as  those  of  Erichsen,  Miller,  FergusNun, 
8yme,  and  others,  and  we  must.  In  Justice  to  uur  an- 
thor,  award  it  the  pre-eminence.  As  a  work,  com- 
plete in  almost  every  detail,  no  matter  how  minnte 
or  trifling,  and  embracing  every  subject  known  in 
the  principles  and  practice  of  surgery,  we  believe  it 
stands  without  a  rival.  Dr.  GrosN,  in  his  preface, 
remarks,  "  My  aim  has  been  to  embrace  the  whole 
domain  of  surgery,  aud  to  allot  to  every  subject  its 
legitimate  claim  to  notice ;"  and,  we  assure  onr 
readers,  he  has  kept  his  word.  It  is  a  work  which 
we  can  most  confidently  recommend  to  our  breth- 
ren, for  its  utility  is  becoming  the  more  evident  the 
longer  it  is  upon  the  shelves  of  our  library. — Can- 
€tda  Med.  Journal^  September,  1865. 

The  first  two  editions  of  Professor  Gross*  System 
of  Surgery  are  so  well  known  to  the  profesidon,  and 
so  highly  prized,  that  it  would  be  idle  for  us  to  speak 
in  pralHe  of  this  work. — Chicago  Medical  Journal, 
September,  1865. 

The  most  complete  work  that  has  yet  issued  from 
the  press  on  the  science  and  practice  of  surgery.— 
London  Lancet. 

This  system  of  surgery  is,  we  predict,  destined  to 
take  a  commanding  position  in  onr  surgical  litera- 
ture, and  be  the  crowning  glory  of  the  author's  well 
earned  fame.  As  an  authority  on  general  surgical 
subjects,  this  work  is  long  to  occupv  a  pre-eminent 

Elace,  not  only  at  home,  but  abroad.  We  have  no 
esitation  in  pronouncing  it  without  a  rival  in  our 
language,  and  equal  to  the  best  svstems  of  surgery 
in  any  language. — New  York  Med.  JoumaL 

Not  only  by  far  the  best  text-book  on  the  subject, 
as  a  whole,  within  the  reach  of  American  students, 
but  one  which  will  be  much  more  than  ever  likely 
to  be  resortf^d  to  and  regarded  as  a  high  authority 
abroad.— ilm.  Journal  Med.  Sciences,  Jan.  1865. 

The  work  contains  everything,  minor  and  major, 
ope  rati  ve  and  diagnostic,  including  meusuration  and 
examination,  venereal  diseawes,  and  uterine  mani- 
pulations and  operations.  Itisa  complete  thesaurus 
of  modern  surgery,  where  the  student  and  practi- 
tioner shall  not  seek  in  vain  for  what  they  desire. — 
San  Francisco  Med.  Press,  Jan.  1865. 

A  glance  at  the  work  is  sufficient  to  show  that  the 
author  and  publiMher  have  spared  no  labor  in  mnk- 
ing  it  the  most  complete  "System  of  Surgery"  ever 


\  published  in  any  countrv. — St.  Louis  Medical  and 
I  Surgical  Journal,  April,  1865. 

We  gladly  indorse  the  favorable  recommendation 
j  of  the  work,  both  as  regards  matter  and  style,  which 
we  made  when  noticing  iu  first  appearance —Brif- 
ish  and  Fi/reign  Med.-Uhirurg.  Review,  Oct.  1865. 
Open  it  where  we  may,  we  find  sound  practical 
information  conveyed  in  plain  language.  This  book 
is  no  mere  provincial  or  even  national  system  of 
surgery,  but  a  work  which,  while  very  largely  in- 
debted to  the  past,  has  a  strong  claim  on  the  grati- 
tude of  the  future  of  surgical  •cience.— Edinburgh 
Medical  Journal,  Jan.  1865. 

The  third  opportunity  is  now  offered  during  our 
editorial  life  to  review,  or  rather  to  indorse  and  re- 
commend this  great  American  work  on  Surgery. 
Upon  this  last  edition  a  great  amount  of  labor  has 
been  expended,  though  to  all  others  except  the  au- 
thor the  work  was  regarded  in  its  previous  editions 
as  so  full  and  complete  as  to  be  hardly  capable  of 
improvement.    Every  chapter  has  been  revised ;  the 
text  augmented  by  nearl  v  two  hundred  pages,  and 
a  considerable  number  of  wood-cuts  have  t>een  in« 
troduced.    Many  portions  have  been  entirely  re- 
written, and  the  additions  made  to  the  text  are 
principally  of  a  practical  character.    This  compre- 
hensive treatise  upon  surgery  has  undergone  revi- 
sions and   enlargements,  keeping  pace  with  the 
progress  of  the  art  and  science  of  surgery,  so  that 
I  whoever  is  in  possession  of  this  work  may  consult 
its  pages  upon  any  topic  embraced  within  the  scope 
I  of  its  department,  and  rest  satisfied  that  its  teaching 
i  is  fully  up  to  the  present  standard  of  surgical  know- 
I  ledge.   Itisalsosocomprehensivethatit  may  truth- 
fully be  said  to  embrace  all  that  is  actually  known 
.  that  is  really  of  any  value  in  the  diagnosis  and  treat- 
I  ment  of  surgical  diseases  and  accidents.    Wherever 
illustration  will  add  clearness  to  the  subject,  or 
make  better  or  more  lasting  impresiiion,  it  is  not 
.  wanting ;  in  this  respect  the  work  is  eminently  sn- 
.  perioT.— Buffalo  Medical  Journal,  Dec.  1861. 

A  system  of  surgery  which  we  think  unrivalled 

in  onr  language,  and  which  will  indeliblv  associate 

his  name  with  surgical  science.     And  what,  in  onr 

opinion,  enhances  the  value  of  the  work  Is  that, 

;  while  the  practising  snrgeon  will  find  all  that  he 

j  requires  in  it,  it  is  at  the  same  time  one  of  the  most 

valuable  treatises  which  can  be  put  into  the  hands 

j  of  the  student  seeking  to  know  the  principles  and 

practice  of  this  branch  of  the  profenKion  which  he 

denigns  subsiequently  to  follow.— rA«  Brit.  Amer. 

Journal,  Montreal. 
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wilh  especial  pleuflure  that  he  ac knowledge's  the  valuable  assistance  ^v   ------  isk 

reii<leret3  by  so  maDV  of  the  old  subf^crihers  to  thf*  "  .Tt*t'itNAL,'*  who  have  irje 

known  amon*!  Iheir  frieDils  the  mivanta^^es  thus  offered  and  have  rud*it  -  vj  u  ui  10 
ftihs»eribc-  Rolyinj^  upon  a  continnnoee  of  theae  friendly  cxcrtionJ?,  he  hopes  to  be 
able  to  iiuiintuin  the  liOexuiiipkMl  rates  nt  whirh  these  works  are  now  supplied,  acd  to 
Fiieeeed  in  his  endcft\T»r  I0  juHre  upon  the  table  of  every  reading  pracl»tii-»n».'r  in  \hv 
United  i-^tates  a  monthly,  a  quarterly,  aod  a  halt-yearly  periodical  at  the  coiDpamlirely 
tritlinsr  cost  of  Six  Poij.ar?  prr  inntum. 

These  periodicals  are  universally  known  for  their  high  profeasioDal  Mandlo^  La  their 
several  spheres. 
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is  published  Quarterly,  on  the  first  of  January,  April,  July,  and  Or*taber.  Ear^ 
Biimber  contains  nearly  three  hundred  larcre  octavo  pases,  ap]>ropriatply  illustrated, 
wherever  necessary,  it  has  now  t»een  isnued  reg-uliirly  for  over  kortv  years,  drinog 
nearly  the  whole  of  which  time  it  hae  bcffn  undt^r  the  control  of  the  prWcnt  editor, 
'Hirou^hout  thiK  long:  perind,  it  has  maintained  its  position  in  the  higbcnt  ruok  of 
medical  periodicals  both  at  home  and  abroad,  and  has  received  the  cordial  su|»port  of 
the  entire  profess^ion  in  this  country.  Araong  its  Oolbiborntors  will  be  found  a  lar^e 
number  of  the  most  di^linffuifihed  names  of  the  prolession  in  every  section  of  the 
United  states,  rendering  the  depurtmeut  devuted  to 

OKiaiNAL    COMMUNICATIONS 

full  of  varied  and  important  matter,  of  great  interest  to  all  praetitionerst,  Thits,  ^nriog 
lH(i9.  oriiclea  have  appeared  in  ile  pages  from  one  hundred  and  fffUM'O  geotteaieo 
of  (be  highest  Ktandinji  in  the  ]irofit<8ion  thrmiuhunt  lb*-  United  Stale*,* 

Following  this  is  the  *'Rf.vtkw  Departmbnt/'  containing  extended  and  iroparliil 
reviews  of  all  important  new  work?,  lugether  with  numerous  elaborate  "ANALVTirAt 
AND  BiBi.KWHAPHicAL  NoTiCKs"  cf  Dearly  all  the  mctlical  publications  of  thtj  day, 

ThiN  it<  followed  by  (he  **Qi'AKTKHLir  SrMMAay  of  iMrRovKMEyTS  and  Otei-ovitiina 
IN  THE  Mkpk  AL  SriKNCKs,"  elassifjcd  and  arranged  under  different  headfi,  presientiDg 
u  very  complete  digest  of  all  thai  iB  new  and  intereating  to  the  phyaiciiiti,  abroad  aa 
well  us  at  home. 

Thus,  during  the  year  1869,  the  ''Journal'*  furnished  to  its  sub^eribera  One 
Hundred  and  Kortyi^cven  Orijiinul  Commuuiration?.  Kighty-eight  Reviews  aod  Bihlio* 
graphical  Noliccji.  and  Two  Hundred  and  Kighty-seven  articles  in  the  Qtiarterlv  Sum* 
maries.  making  a  total  of  over  Fivk  Hcndrkd  articles  emanating  from  the  beit  pro- 
fessional minds  in  America  and  Eurofie. 

To  old  fiubacribers,  many  ol  wlnim  have  been  on  the  list  far  twenty  or  thirty  yean, 
the  publisher  feels  thiil  no  promipes  for  the  future  are  necessary;  but  gentlemen  who 
mtiy  now  propose  for  the  firi^t  time  to  siibj^crilie  may  rest  assured  that  do  exertion  will 
be  fipared  I0  maintain  the  '*Jou rxal"  in  the  high  position  which  it  hus  90  long  occu- 
pied as  a  nsitiomil  exponent  of  scientific  medicine,  and  us  a  medium  of  intcrcoromo- 
riication  between  ihe  profession  of  Europe  and  America— in  tho  words  of  the  •*  Loodt« 
>lcdiral  Times"  |>cpt.  fjtli.  l^H^)  "alinnMi  the  imly  one  that  circulates  everywhere,  all 
over  the  Union  and  in  P/urope" — to  render  it,  in  fact.  neceBsary  to  every  practitioDfr 
who  desircB  to  keep  on  a  level  with  the  progress  of  hi«  science. 

The  subscription  price  of  the  '^American  Journal  ov  tuk  Medical  SriiucoKe*'  hu 
never  Iwen  raificd,  during  it8  long  career.  Jt  is  still  Fivk  Hollars  per  annum  ;  on<l 
when  paid  in  advance,  the  subscriber  i^eceivee  in  addiiioo  the  *'Mkdicai.  News  asv 
LiBRAKV/'  makitig  In  all  about  15UtJ  large  octavo  pages  per  annum,  free  uf  pi^tagc^ 

IL 

THE  MKDICAL  NEWS  AND  L[BIURY 

10  ft  monthly  Deriodical  of  Thirty-two  large  octavo  pages,  making  3S4  png^s  per 
annum.  Its  "^Nkws  f^EPARTMRNT"  pit*sents  the  current  information  of  th<?  dav,  vnth 
tlinical  Lectures  and  Hu,spital  Gleanings;  while  the  *' Libuarv  Dkpartmknt'  is  de- 
voLed  Lo  publishing  standard  works  on  the  various  branchen  of  medical  acicuce,  pagt^ 
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aepfiralely,  bo  that  they  t-an  be  removed  and  bonod  od  completion.     In  this  manner  J 
Bobscribers  have  received,  witboat  expeoHe,  sueh  works  as'*  Watson's  PRArTicK»' 
**ToDD  AKi>  Bowman's  pHvatuLOGV,"  •*  Wkst  on  ('lui.nRKv/'  **MAr.aAioNE*^  ijstTROKRV/' ' 
^c.  &<•.,     And  with  Jamiury»  1870.  iinother  work  of  wirnihir  prncticiil  vulue  will  l)e 
tHiramfnred,  reoderiDg  this  a  very  eligible  period  for  ihe  coinineiicemeDt  of  new  sub- 
script ions* 

As  fltuted  above,  the  fiobpcription  price  of  the  **MRDirAT*  Nicwa  and  Lthrary**  is 
Onk  Dou.ar  per  anoum  in  udvancf-  and  it  is  fumiHhcd  without  chiiri^ti  to  all  advance 
piiyiug  subae fibers  to  the  ''American  Journal  of  the  Mkdical  Scikncks/' 

xn. 
RANRIXG^S  ABSTRACT  OF  THE  MEDICAL  SCIENCES 

le  ipstied  in  half  yen rly  vobimes.  which  will  be  delivered  to  sabscribers  ahont  the  firuK 
of  February,  and  firnt  of  August.     F)ach  volume  cootains  about  300  eloaely  priutedl 
ot^tavo  pagres.  making  about  six  hundred  pages  per  annum. 

^'llANKrNo's  Abhthai^t"  has  now  been  published  in  Eng:laQd  regularly  for  more  tha 
tWi.^nty  yearSj  and  has  acquired  the  highest  repuUitiou  for  the  ability  and  iudustrj 
with  which  the  essence  of  medical  literature  is  condensed  into  its  pag-es.     li  pur 
ports  to  be  ''An  Amiiytical  and  cndrai  iJigesi  of  the  pnnciptd  Brifish  and  Coafii 
nrntat  Meiltml  Workh  publif^ht'd  in  th*'  prfuaiing  *Stx  M*nifhR^''  aoib  in  udibtion  toj 
the  matter  thus  derived  from  independent  treatiHCS,  it  presentH  an  abstract  of  all  thtv^ 
is  importtmt  or  lutereatiiig  io  about  liixly  Britifih   and  t  ouliut*iitid  jciuruaLs.     1 
article  is  carefully  coudeo.^ed,  so  U3  to  present  its  subataoce  in  the  wm.dh*?;!,  possifdoj 
cf»mpLus5,  thus  uftording  Bpuce  for  the  very  large  amount  of  informatioo  laid  before  il 
readers*    The  volumes  of  ly^U,  for  iuatanco,  have  thus  contained 

TlltRTT-POUR  ARTICJ,BS  OW  GEWBRAL  QUKSTIONS  IN  MEI>tCLN8, 

0*NK  HUNDRED  AND  ELKVEN  ARTtCLEH  ON  SPBCtAL  QUESTIONS  IJ?  MBDICIJfB. 

JCrWETFEN  ARTICLES  ON  F0RBN91C  JHEDICINB. 

yiNETY-NINB  ABTICLEB  ON  THRRAPKUTICS. 

THlRTV-v^EVKN  ARTICLES  ON  fiBNERAL  QITE^TIONS  IN  StTRGERT. 

ONE  HUNDRED  AND  HIXTY  SBVEX  ARTICLES  ON  SPECIAL  QUESTIONS  [»  SUROBH\\ 

NINBTr-FlVE  ARTICLES  ON  MIDWIFERY  AND  WSEAfiKS  OP  WmMKN  AND  CHILDREN, 

taking  in  all  over  five  hundred  and  fifty  articles  in  a  sinjrle  y**Hr.     Each  voItime»- 
nioreover*  isi  sy sterna tically  arranged,  with  an  elaborate  Table  of  Contents  and  a  very, 
full  Index,  thus  facilitating  the  researches  of  the  reader  in  pursuit  of  particulnr  sut 
jecU,  and  enabling  him  to  refer  without  loas  of  time  to  the  vast  amount  of  informatioi 
contflined  in  its  pages. 

The  subscription  price  of  the  "Arrtract/*  mailed  free  of  postage,  ig  Two 
DoLLARit  AND  A  Half  per  annum,  payable  in  advance.     Hingle  volomes,  ^l  50  each. 

As  stated  above,  however,  it  will  be  snpplicJ  in  conjuoclion  with  the  **A-mkriiu 
Journal  or  the  Mkuhal  riciKNCKa"  and  the  '*  Mrihoal  Nkws  and  Library/' th 
whole /ree  of  pontage,  for  Six  Hollars  pkr  annum  in  aovancK, 

For  ibis  8mall  sum  the  subsicriber  will  therefore  recfive  three  periodicals  costing 
separately  Eight  IhiUars  and  a  Half,  each  ol  them  enjoying  the  highest  rf  putatit>n  i 
its  claita,  containing  in  all  over  two  rnousAxn  pages  of  the  choicest  reading,  and  pr 
fieniing  a  complete  view  of  medical  progrei^s  throughout  the  world. 

In  this  effort  to  bring  so  large  an  araonnt  of  practical  information  within  the  mirh 
every  member  of  the  profession,  the  publisher  contidently  anticipates  the  friendly 
Jd  of  all  who  are  interested  in  the  dissemination  of  sound  medical  literatnre.  He 
trusts,  esjtecially,  that  the  nubscnbcrs  to  the  "Amkbican  Mkdhal  Journal'*  will  call 
Ihy  attention  of  their  acquaintances  to  the  advantages  thus  offered,  and  that  he  wdl 
be  sustained  in  the  endeavor  to  permanently  establish  medical  periodiual  literature  on 
a  footing  of  cheapness  never  heretofore  attempted. 

*^*  IJentlemen  desiring  to  avuU  themselves  of  the  advantages  thus  offered  will 
well  to  forward  their  subscriptions  at  an  early  day,  in  order  to  insure  the  receipt  oL 
complete  set*  for  the  year  18Ti>,  as  the  constant  increase  in  the  j^ubscription  bst  almost 
alwa;yB  exhausts  the  quantity  printed  shortly  after  publication. 

f^  The  safest  mode  of  remittance  is  by  postal  money  ordt^r  druwn  fo  the  order  <|( 
the  undersigned.     Where  money  order  posl-oflices  are  not  »  « inutancej*  fori 

the  "Journal"  may  be  made  at  the  risk  of  the  publisher,  by  i  .  m  kegi5tkrki>i 

letter*.    Address, 

HENRY  C.  LEA, 

Nofi,  706  and  708  Sansom  St.,  FajLADKLPHrA,  Pa. 


Henry  C.  Lea's  PvBLicATio:fa — (Diciioi 


^*^  Pro/rtt»f*r  nf  ftuititvUA  of  MedMnt  in  J^t^fh^on  MMSwI  0>l%*,  PWftxfe^/Add. 

MF.DICAL   LEXICON;  A   Dictioxary  of  Mepical  ^ 

tnin'm^  iv  conciJ^t  explanati*m  nf  the  rarutuft  SuhjfcU  nnrj  T*:rrn*  of  Ar. 

Fiitht>U>g7,  H.vgienp,  Th^nip«»ttlic!f^  Pbarmnccilopy,  Phannucr    ^ —  -.t     > 

Jtiri?j>riirJenc«»,  ntiil  DenU«try,     Notices  of  Ctimnt*  and  rj\  y 

Offieiimlt  ErainricaK  Mid  Dietetic  Prepsrutinnf:  with  the  A( 

ih«  Ti3rm««  and  the  French  nnd  other  SjiionjiDe»^  jio  oa  to 

£ngli?'h  MediraJ  Lexicon.    Thoroughly  Revised,  and  very  grr^ 

In  one  very  lurge  and  hinidfonie  royal  octavo  vnlume  of  iOl 

»tnnU  type;  strongly  done  up  in  exirn  clotbf  $6  00;  leuther,  r»i«eil  baniU,  96  75. 
The  object  of  the  author  frcim  the  onUet  hm  not  been  to  make  the  fr.-rk  a  rr.*-Tr  [.^tIv 
.piir»n!«ry  of  term*,  but  to  afford,  nnder  ewh,  a  condeori«d  view  of  its  ^-r 
nd  thus  to  render  the  work  nn  efiLome  of  the  eiiitting  conditian  of  rof 
with  thii  riew,  the  immense  demnnJ  which  bae  existed  for  the  work  ' 
reTii^iuQ:),  to  jiugment  it«  completenees  and  niefQbiefis,  until  nt  Wnf 
of  A  r«*copniicd  iind  standard  auihority  wherever  the  longutige  h  aj    ,      ..      _.  l 
euliun  of  ihi*  edition  will  be  found  greatly  superior  to  that  of  prpvioun  irajir piston i. 
the  v\fi*  of  the  volume  to  a  royal  oH^vo,  and  by  the  etnp!f>yra*»nt  of  n  ?tiiMll   hnt  * 
extra  line  poper.  the  addition(<i  have  been  incorpontied  without  ajal«Hnny  inn 
the  volunif,  and  the  matter  •>f  two  or  three  ordiu/iry  oetarus  hm  been  tfoioprc 
of  (jQe  not  anhiindy  for  coosultiLtion  and  refereuce. 

[(  wottltl  bf  H  worlc  uf  oupererugntioB  to  be'^tow  n  |      It  M  na^lonMedly  the  mA«t  o^mfleft  msi/ 
wi»nl  of  praUt*  npoo   thU  Lexicon       We  can  ooly  ,  laMUjtl  rllt  ((.mkhj- hfTh^rTnputiM-l- 
wi*ii«1er  at  th**  3»bar  eifppaded.for  whea*«TeT  we  refer  ^' " 
to  ll«  iHi^e^  for  taforiuulioa  we  are  seldom  dUap* 
pK.itJtrit  1q  flnfllrff  til  J  TT-^  i1»-.->lrf>,  wbcther  U  bo  in  i»c-  t 
f,  'f  tertn*.— jVnp 

i  ■■'-  iy 

L  -    III    OB  to  ^-XprHP*  '  . 

ftbd   de^erve<]iy  Hpprecialed.     The  mo^l   iv 
work  of  lt*»  kiud  ku  The  KnfftUb  UujfUHtf^       <> 
of  referenre  It  ts  taralaalile  to  the  r 
tloaer,  nad  In  «very  l|](>tiiDce  thai  ^ 
«)Ter  lt»  pa^t^e*  ^ur  iufuruiatioa  we  hnvt'  i^'d 

1»7   I  he    c1»r<At  Dif'>^s  of  UogUPige   aud   iha  .ivi;ur^i:y   af 
ielaU  wuti  which  »>Aeh  ftlMiumls      Wo  cau  mtint  cor' 
rdi&Uy  aod  conrtdently  CMimoeud  ll  to  our  reader*,— 
(iinaif*iw  Maiicfti  Junruai^  Jaauary,  Mm, 

A  work  to  whloh  tber«»  In  uo<«<|oaI  tu  the  BaglUh 
laaguagd  — Edinburgh.  Mitiictif  Journal. 

1 1  i*  iMjTneihiDg  more  than  a  dicllotiiury,  aad  a^tiie^ 
ihtug  ie-i*  Uian  au  eaoy-cl.iiia-.li.i      Tiji-  <j.JUi->D  ^if  [tio 
wr»n'kuown  worJi  li  a  fn  ^ 
d«rce<^»"ra     The  book  in  i: 
U  tuny  be  naid  with  trin 
•^tiouiU  poiiHe»«  U.^ — Lf'tKlj't*  ^f'•t^''^>lf   Tim'/^^  Au^   "i<v 

Fi  w  tr..rk4- of  the  cla»«  exhibit  a  graod'T  roontMceDt 
>>i  •»ii?li  aud  itf  i^cieuiiflc  lure     The  aKteni 

1  iljftt  lex'IcMO  »B  •iiithdenl  to  ie*tiry  to  lt« 
fj  lid  tu  the  gr»^al  aerrire  cuuferred  by  Dr, 

K,  lj-«:j'  l"H(»(!liHijn  ou  ibe  profecul-iu,  and  knde*-<i  im 
other/,  by  iu  ia^ue. — Ltrnd'tn  Lnnctl,  May  13,  l*;!!.^ 

Tb«  oM  PitUion,  whleh  \n  now  -(npertedH  by  Ibe 
aew,  ba*  be  ;u  nuivernaJly  looked  apoo  by  ibe  m<'di- 
ctil   |MN,irk-4iilkm  a»  a  wi>rk  of  !inia«ii^  re^eafch  and  , 
«if»4i  TM,lue,     The  new  ha«  f  uerea'i>'d  ui«erulu«'M;  for 
MiHtliriuo,  \h  all  U*  brancbef>,  ha*'  been  imnklng  sturh  , 
pniicrwwHs  I  bat  many  u«»w  terfun  ami  juibj^ct^  liMtre  re-  >      .  ,  . 

I t.  iiim-o^cpd:  all  of  which  luny  l»e  r>m)«l  I  ^r>'«<^i>c.^'J  ^y 

r  in  the  piii?-ent  edltioo.     We  kij,,iw  uf  u.. 

.]try  \u  the   £uKl1f«b  laofaate  ibat  eau 
li,.,.  ,i  V  .;,;i  .i^rieon  with  ll  iu  polDi  iircuiupleicnef'?  uf 
iuhj^'ttw  4i,ud  accuracy  of  Atateineat — S.   1\  Dmg*    ' 
^jWji   (Hrvrtdar,  l»«A.  ) 

V*^  oirtcy  yeiiT"  UnnfllMD'ii  D!eif(*eary  ha*  been    '*^      

the  vijuiibtid  t'ouk  or  ri*ff>riMice  with  ino*.t  pmeiUiMD-    -^P'^**  i*^*'- 

em  Ui  il4  4»  country,  <<u«t  w«>  cAn  ceTtuiuly  cuiaim'ud  ,  ll  lia«  the  rar<»  merit  tH«t  It  oartaiiilj  hM  ftA 
thi«  work  io  the  renewed  eonfldence  and  reicard  of  In  the  EujftUti  linfiiAgfe  for  aeev.raey  asd  mx\ 
•ar  raA4ef«  — CNncliifiMff  LfivM&i^  A  pill*  J6tJ^.  '  rct^rmtafm.'^Litndtm  M*tMi:ut  (^oMiK, 


"  I  Tbl*  l»,  perhapn,  iha  book  of 
pbyilrlan  ur  «ur£e>i'D  ^h^uld  Lm  > 
Ja  mtiftj  o»^e<lfid  at 
back.— ^*'«*rt^la  JIf*- * 
It  de«*»rTiwlly  »|kl 
Kurita^aad  Ib  «]ii;etJ>i  liWi^.- 
Z.^wrrt-jf,  April,  lSti,y 


pr#>'^»»iit  dwy  .tu 

work  ufflie  I  ,  i^iati 

We  are  rri*-^  to  eoofta-j)  tb«t  w*  lrh<>w  #xf  bu  (satUtAi 


teriU". 


JOBLTN  (RICHARD  D.],  M,  D, 


A  DICTIONARY  OF  THE  TERMS  USED  TX  MKPICIXE  A:^ 

THE   COLLATERAL   SCIENCES.     A  new   Aiaericnr.    . '-  -      -   -     ^^      -  • 
j^dition*,   by   Ibaac    Hats,   M.D.,    Editor  of  the  *' 
B<!!ien«ea/'     In  on«!  large  rov«l  VltuQ.  volume  oi  over 
cloth,  «1  SO;  Ieatht»r,  *2  00.* 
ft  U  (he  bef.1  b.o>k  uf  4otiiiitlua«  we  hare,  aail  oufbt  tlway»|ob«^te  1^  iltt«e&l  •  Uftla.- 


HenHY  C.  LlGA*g  PmiTJCATrOT^S— (:ff<5W?/<7?«). 


-pJElLLiJOU^^M.D,,    and    ^Kim  [FRAWiS  ^.),  M,  D., 

AN    ANALYTIC  AL    COMPENDnjM    OF    THR    VAIUOUS 

BRANCHES  OF  MEDICAL  SCIENCE;  for  the  Use  tind  Ex  am  inn  turn  of  StudeTii-*.     A 
n«w  edition,  revUed  and  Improved.    In  one  vi?ry  Irtrge  and  handt^amely  prinled  roynl  lUmn, 
Totnmc*.  <»f  nbout  one  ihou^iiad  P'tge«i  with  374  wood  out«,  extra  oloth,  $4  j  atrongly  bound 
in  1eifcth«r,  with  raited  bund^p  $4  75. 
Tlie  C«uipead  of  Dm  Npllliind  Siukh  I*  iGcornpurit'  |  clottn  facia  treij^n r<M!  up  la  thtu  little  TolttJUf*.   A  e  .m 

biy  rheruoMintluHbleWiirkantfccln-'- <'v»'r  naihli  .[nil 

»a  lLU  c-MUurry    Att*xtip'<>  t'*^*^ 

flti»rler*  to  «4ue«/e  AuAtoniy,  ]* 

the  Pracliufl  of  Mftdleln^a,  Dh(*l<?lri.    ,  ..     :^ 

ftnd  Clii^ulstry  iDt«  &  ntngl^  miiQU&l;  but  ihti  <>p<»rki' 

lion  hiM»Hi^'nAl)y  frtllHd  tn  th*  h<iod»  of  ah  up  to  Ih* 

advi*ul  of  ^'  Nf*tH  and  SIJ^^U^b»*'  Tolumo,  which  l»  qajle  !  ^"(i,^,, 


*  mirdcle  of  Mucce««.  Thn  oi]tliai>ii  of  the  whuiU  »rp 
ftdmli^iblffliilmwn  aod  Ula'«trart*<),  sad  tbe  aathors 
ar«  t>inlfiuutly  ^oUtled  to  the  gratcfiil  Ci)n«ld^r»lion 
of  th«  student  of  arery  cUm.^A^  0.  Jfid.  and  Surff. 
J*t%imaL 

ThfTo  Rf*  bnl  few  siiidMni(«  or  prftelUlfio*»ni  of  ro«- 
4ivit}4%  uiiacf4n4.ttitfM)  with  thM  f<trmipir  edUli:*!!*  of  thkti 
1in»*!^^nmiu|ij;  Ihon^h  hlftalj  tuHirucclfo  work.  The 
whole  *t"ieDC«urniedkkaefcpp*?iitri' (1.1  hAvo  b««iiQ*tft*d,  ._   ..     _ 

««  Lhe  uvld'1)«arl«:ig  MRudw  <jf  fil  Dorndo,  nod  the  pro-  I  Uft  [i  aH—Tfu  Stdhoitojp*. 


plei«  port iilile  lib t^ry  fill  coudvu led  that  the  tttodt-ut 
muy  mtiXw  U  hU  o^^iutiiat  pock«t  «ouipiijiUfl.— H^^- 
*TT*  Lrinctfi, 
jj^  .1     ...  It  in-kar^rn  nf  lectnr^K,  where  worU  for  ih#  ( 

l*«<u«t  U  not  uuly   trmlUAbte.  htit  It  la.i 
ti  H<*n     The  Mae  b«<fore  tti<  U,  Iti  DJ^'ill 

of  the  kmd  ihnt  we  know  of.  Of  coume  it  is  useless  I 
for  ue  t'>  r^c-tinnii^od  it  Ivull  U*l  course  at udetFt«.  l<iitl 
there  h  Aclii**  to  wbctm  wii  Tery  Hlnctrety  coiinnrnd-J 
this^  eheup  book  »«  worth  11*  weight  lb  6iW<«r— tt»At| 
da«Al»lbe  i^rHdaaies  In  medlctoe  of  more  Ibun  t««i 
jemr^*  ftLNt)d\nir.  who  have  di^  Hiadied  m^illrlslifl 
iilaee.  Th<«y  wilt  p«^rbitp«  fltid  wot  from  It  th«|  th# 
«cieQc«  Vh  ttot  exactly  now  what  It  wiw  wbott  tht?/  ' 


TTA  n  TSnORXE  {REXE  V].  M.  />.. 

Pf^iffntuvr  t\f  fff/'Jf^^"  '"  "**   rutfrrtttp  of  prfin»*;lvantn. 

A    CONSPECTUS    OP    THE    MEDICAL   SCIENCES;   cotitahiing 

Hcindbookf!  0n   AnAloray»    Physiology,  Cheml«tfy»  Mjiterln    Medicn.    Pntctical    Medieinej 
Purgery,  «nd  Oh«tetrin«.     In  oue  Urge  myal   l2tno.  volwme  of  IHOO  olo«ely  printed  pnirft 
with  over  :iOO  ilkainvtions  on  waod,  «xtnt  clath,  $4  &(>  ;    lenther,  raised  b&nds,  $lt  25 j 

Th«  itbility  of  ih(^  mathor,  und  bia  practical  9\t\U  in  con  den  nation «  give  nsinrance  ilmt  ihil 
work  will  prove  rnl'ufible  not  only  to  the  student  preporing  for  exnmlnittirtn,  but  also  to  the  prftc-^ 
litionor  desirous  of  obtaining  within  a  moderate  coiniiiiji^^  a  view  of  tU«  «ixi*iting  condition  of  tbt 
various  dep>Lrtm«nt»  of  science  connected  with  medicine. 

Thl*  work  U  li  remHrk»blY  compJeleooe  \n  It*  wjiy,  I  U*mti  iralimbU  tn  the  Iwgl ii oer.  Every  tnedleal  4tnd<^nt 
and  Cojin**  iienri.ir  to  our  Idmi  of  what  »  roimp^^cto*  '  wb.«  <le«ire.t  a  rfiUltb^  r^rrexbnT  to  hi*  memory  wb^a 
»hotiLd  b«  ib»in  any  wo  have  yet  Jte^o  Prof.  Ilnii'i*'  I  ib*j  pr«^*»it'»  ^f  lertriri'>»ftDd  olhercoDefe  w..irk*cr*)wJ* 
borne,  wUh  a  comtneDd«.bbs  fiireth*>n|{ht,  Inlroiitrd  \  lo  prcfetii  him  from  brtrinip  Ha  opporltinlty  to  itriak 
till*  preparation  of  man?  of  the  ^hiiptent  on  »p^cial  ',  deM|>pr  iti  the  tjtr|Pt<»f  W'/rk«,  will  find  thl*  one  of  rb4 

•(ihjeetf  to  ex;-'^  -    i  -  'rt  i ,,  ,  ....i  v   >  t. v    r,Lv»i,..     ,r.<.f..f   utmty      it  1%  thoroughly  tni^twortby  froia 

l«wy,  i»tid  i>rji'  '  fiiend;  and  4v*  we  ha^e  ht^ifore  lutliii!it»^i, 

we  b»v«»  oYfiy  Lbly  trulbfal  ootHoo  «ketd)  of  tbe  pr^'^et 

daie  and  In  a  r« ...  -  .  .,^,-.ii--:.t  «,•,..,,.■...      >a\.  ,■.*.,'.!  i,  .r.nv  ..v,.....*  i, 

There  *r«  na  luTmir""  -li.iudl  »,  f 

l«fed  throo^thoiit  lb.  I  -n«'b  h   |m 

aft  ea  beet^  ofM^fi  ti«f or  t^  ...>■■    '.- .^ -^  .,  .>    ;.i    „  ^.  u    !u.lr«a4y{M  .      .  ..» .;.....     ^.    ;..^,..*    ,    „-....*, 

ai'ftlaud  apecial  aabjoct*,  ytt  liiey  will  Ihb  uoae  liie  i  Jfjtreh  l^  tbcn4. 


J  UDLOW  {J.  L,),  M.I).. 

A    .ALVNUAL   OF    EXAMINATIONS   upon    Anatomv,   Phymologr, 

Surgery,  Prnetitje  of  Mii'dicinei,  Ob^letncn,  Mat^riwi  Medicn,  Cheniiptry,  Pharmacy,  and 
Thero[ieutic»>  To  whit'h  ifi  added  ii  Medif?iil  Pormiiinry.  Third  erlition,  thoroughly  revif>ed 
and  greatly  ext^ndt^d  and  etibtrged.  With  ^7(\  i19u3tr.ttiona.  In  one  baudiiome  roynl 
l2mo.  volume  of  8H5  Ijtrj^e  pitge^,  exira  rlolht  i*i  25:  lei\th«r,  $3  T5 
The  jirr«nj?ement  of  this  volume  in  the  tortn  ^jfl  quetitinn  and  answer  reniier*  It  erpeoially  iuH* 
able  far  the  offica  cxantiiiation  of  «tadent«,  aurl  for  ibo^e  preparing  for  gradualioa. 


ffAXXER  (THOMAS  flAWKKS},  M  D.,  .yr, 

^  A  MANUAL  OF  CLINICAL  MEDIciXE  AND  PHYSICAL  DIAC- 

K08IS.  Third  Amerionn  from  the  f^e<*r»nd  London  Edition.  Re%i^ed  nnd  Enlarged  1 
Tlt..tit  Itr  Fox,  M  I>^,  Physician  tn  the  i*kin  IJ'epartmeui  in  University  Coltes^e  Ho^iplt.ilfl 
Ac*  In  ont^  neat  volume  5mjill  l2mo.,  of  aboitt  376  f>tij»ej«,  extra  cloth.  {Nearfp  RtattyA 
^Tbla  favofiie  little  work  hJi^retniiined  out  of  print  for  ?'ome  yenrs  in  oijnse*juenoe  of  tbe  pressing 
^ngjigementfl  which  havi?  prevented  the  aotbor  from  giving  it  the  tiiurough  revUion  which  it  re- 
quired.  Tbe  great  advance  which  hwt  taken  place  of  lute  in  the  meiinfl  and  nppliunoef  for 
ob^ervaitoti  and  dtftgnosts  bnR  oeceRsilAted  a  vnry  ctm^iderstble  enlnrgetnent  of  the  work,  no  that 
it  ROW  ctstitaifiB  about  oneJinlf  more  matter  than  the  la-^t  editii>n  Tb4!>  Laryngoscope,  Opbthalmo. 
(trope,  Sphygmojrrapb,  and  Tht-rmometer  have  received  •r*»r'f!«!  nttpnlton.  Tbe  cbaptfir  on  tbe 
dingno-tic   inilicittitrnj*  nft'ordt-d  by  the   Urine  brtf   been   n  jrcd,  and  a  fccli.  .  n 

inserted  on  the  aduiini**ln»tioi>  of  Cblorof*>im.     5p»rial  ..  been  given  to  i  I 

nnatoniy  of  re^iontf  and  organ.*,  rmd  niach  ha*  been  introdi:  - .  .Uie  to  perieardittl,  c.  ,  . ,  — 1. 
iibdominal,  nnd  cerebro-ppinal  difea»ci.  On  evury  »«obje<jt  coming  within  it#  *ci>pe  snch  Mridi(i<»n0 
hiive  itt'en  tatide  a^  seemed  «hi)ential  to  bring  tbe  book  on  u  level  wilb  the  vtMmi  advance'!  ciimh- 
tion  of  medicril  knowlmige;  and  it  l«  hoped  thtit  it  ttlil  continue  to  mortt  tbt  very  grMt  (avar 
witb  which  it  hit»  hitheito  beca  received* 


ryRA  r  ( HEXR  r ) ,  k  r,  s,, 

^"^  L4*^»r«!r  f*u  Anatnmp  fit  Si.  Gufvrffti^^i  HowpUnl^  Lnn4fm, 

ANATOMY,    PESCRIPTm?;    AND    SITKGICAL.      The  Pmwiftjrf  by 

H,  V,  Carthb,  M.  D.,  tare  Demouflimtor  oo  Anatotny  at  St.  Geofig***  Il<H|)iiAl.  tli#  Di«f<> 
tlona  juinllj  by  the  Autboh  iind  Dr*  Cartir.     Second  AmericAD.  from  ib#  »c«fi64  rt^i##4 
and  improved  London  edition.     In  one  mRgnifi<3ent  im|>eruLl  o«Uyo  roluttie*  of  vvrr  sAt 
pa^es,  with  ^^88  large  and  elaborate  engravings  on  woi>ti«     Price  in  vxtrft  elt^tb,  %if  Alj 
icatber»  raii^ed  band«,  f?  00. 
The  author  has  endeftvrired  in  Ibis  work  tn  cover  a  more  extended  rxmg*  of  vnbjeirU  lli*^  "-*  r  t*- 
Imiiary  in  the  ordinary  textbooks,  by  ^ving  not  only  the  deta^i]«  necessary  for  the  rt'i  ■ 
ai$<'  Hie  application  of  tho^e  details  in  the  practice  of  meduiine  and  fur^ry,  thus  rRO<1«ru. . 
»  guide  for  the  learner,  and  an  admirabfe  work  of  refer <         "       "  t 

k  g)'ti\iiJgF*  form  a  special  feature  in  the  work,  inatiy  of  'at;    •  i 

[  ©rigiiial^  and  having  the  names  of  the  various  parts  pn  -    f 

ijlgures  of  reference,  with  descriptions  at  the  foot.    They  thus  form  a  eompiete  and 
I  which  will  greatly  aasist  the  student  in  obtaining  a  clear  idea  of  Anatomy,  and  wi 
|tefre.°h  the  memory  of  those  who  mny  find  in  the  exigencies  oP  practice  the  nect%^\ 
ftbe  details  of  the  dissecting  room  ;  while  comhining,  as  it  doe»,  a  complete  Ailagt  of 

t  thorough  treatise  on  systematic,  descriptive,  and  applied  Anatomy,  the  work  lij 
r*s»ential  use  to  nil  physicians  who  receive  students  in  their  offiees^  relieving  both  preceptor  aait 
''pupil  of  much  labor  in  laying  the  groundwork  of  a  thoroagb  medical  education* 

Notwithi^tanding  its  exceedingly  low  price,  the  work  will  be  found,  in  every  detail     "        " 
•xeotitiffn,  one  of  the  handson)«?<t  thnt  has  yet  been  offered  to  the  American  profa*^ 
careful  scratiny  of  a  competent  anatomift  ha^rellcTed  it  of  what«Ter  typographical  =.. ^.-  -_-,... 
in  the  EngUsb  edition. 
Tlsufl  U  i»  rhftl  boolk  Kftf^r  T>oolt  miikt^A  tbe  labor  of  |  aad  with  coarcf*  *  r^fi^r^'^nc**  \n  tb-?  prtiir*-!  \*%\.    Tfi* 


Iba  Jihulfiat  etn^ier  we  have 

^'Ier>n  BlUitichiirU  \:  \J*>^  ku%- 

loniyt  C'TUlnly  tli^  now  ox - 

tiiut,  wa  wualJ  Tnlu  1,  .^l^Mlull(  ria«*d1<j»l 

stuiieutMrill  h***f  hulfit^  horr  riPCo«#Mry 

f*iMitdi(Ho»  of  |}hyi»lolf>glr.itl  m  p  otach  fa* 
ellUalcd  Hod  adviiucod. — N.  0,  i/tti.  .Vtictf. 

The  rarloui"  pulnl*  llliiwtr&ted  are  marked  directly 
on  «b*»  "trrtcture;  ihJit  Ift,  wbelhor  It  be  tiiu*cle,  i  i 
fife**,  •rt'jry,  aerve,  valve,  etc.  etc. — Wii  ?gi.y  eAch  i> 
|,1»  diHtlneliy  marked  by  ietierod  etigntTlag*,  »o  '  i 
I  the  ftudoDt  perc^irsH  at  once  each  point  dwcribed  m 
Iteiidilyaa  if  p^^iutdd  out  on  tbe  aubject  by  the  de* 
IjaonMii'ulor.    Mo'-t  *.<(  lh«  llla»lratUiQf  are  thus  ren- 
Idered  exct^ediu^'ly  i»jiUii factory,  tiud  lo  the  pliy^lciau 


itarjfieiilaiipli 

uruied  with  r 

fttudeal  A^t  e&i  I 

r'diuiuit«  of  tlitf  5tf  ucLure  dt^muiLiUiidiL— Llhi 


Vjii 


Itbey  terve  torefraah  the  laemary  with  great  readlnesB  go  unra  warded. — A'wihviUM  MedL  and  Snrg.  Jfi 


V 


:  aMITH  {HENR  Y  B.),  M.D.,        and  JJORNER  (  WILLI  A  M  E,).  MM., 
AN    ANATOxMTCAL    ATLAS,  illustrative  of  the   Strurtnre  of  tbe 

Human  BcMly.     In  one  volume,  targe  imperial  ooiavo^  extra  eloihi  with  ftboni  tix  hiuidre<l 
end  filly  benuliful  figures.     $4  60. 

f  p'Mhis  AiJn*.  which  renders  It  to  peea-  the  kiri  i  * 

iwiii  for  tlio  Btodipiit,  Mad  lu  ftnperh  ur*  the  r*:.  i 

i^iuo,  havfj  Wpi'iialreiidy  poiuted  out.  W«»  !h  *rt  •  ?  ^ 

tuuti  cuujjiutulate  tb^Atiident  iipoo  the  completloa  our  aallvaiii y(lU«.— '^wifj-w^an  Jl^UiuiJwt^utd, 
or  this  AlJaa,  as  U  is  the  mutt  Cvfavenleiit  wurk  of 


1X4  R  TSHORNE  { IlENR  F),  M.  i>., 

"*  Pro/etiMor  of  Hyffien*^  etc.,  in  tlm  UnfffrrrUy  t^f  Ptnnirytmnta, 

A  HAND-BOOK  OF  IHMAN    ANATOMY  AND  PHTSIOLO( 

for  the  use  of  Sbudents.  with  17^  il lustrations.     In  one  volume,  royal  12ido«  uf  212  j 
extra  cloth.  $1  7h.     {Now  Rmdy,} 


gHARFEF  (WILLIAM),  M,D,, 


and 


Q 


DALV  (JOXES  J-  RICRA  RD) 


HUMAN  ANATOMY.   Revised,  with  Notes  and  Additions,  hj  Joseph 

LE»i>r,  M.Dvp  Professor  of  Anatomy  in  the  Unfversi^'y  of  Pennsylvania.     Complete  io  twe 
large  octavo  volumes,  of  about  IMQ  pages,  with  Stl  illusLrations;  extra  ctolh,  $$  0^. 
Tbe  very  low  price  of  this  standard  work,  and  its  c^^mpleteijcfs  in  all  deparimeAti  uf  iha  tobji 
nd  for  it  a  place  in  tbe  library  of  all  anatomioal  stadejata. 


•hould  command 


ALLEN  (X  J/0,  M.D. 
THE  PRACTICAL  ANATOMIST;  or,  Thk  Student's  Quibk  ik  rai 

DtgBKCTixo  KooM,    With  2^(1  llla^tratioBB*     In  one  very  hajidiom*  royal  12mo.  ^stta* 
of  over  t^OO  pages;  extra  tdoth,  $2  0^, 
One  of  the  uohl  nteful  worka  ^a^u  t^^^A  ^aVi^««\  «v«^  wtS.vviA.— M«&v»\i  S«aii^l««, 


« 


Hen^ry  C-  Lka'6  Publications — (Anatomy), 


T/lfriLSON  (ERASMUS),  F,K,S. 


A  SYSTEM  OF  HIJMAX  ANATOMY,  General  and  SpeeiaL     A  new 

find  revised  American,  from  the  last  and  en1argc»d  £ngli$b  edition.     Edited  by  W,  n.  Go- 

BRCciiT,  M.  D.,  Profe»»ur  or  General  iind  Surgio4i1  An.jtnitiy  in  iha  Mediciil  College  of  Ohia« 

lUuiftrated  with  three  hundred  and  nlnely-iMev-en  engravin;^  on  wood.     In  one  tfir|r«  iind 

h&UFJpDtne  ootnro  volume,  of  over  <^0(t  Urj^e  pageg;  extrst  cloth^  $4  UO^   leather,  $f»  00, 

The  publisher  trusU  that  the  well-ei^rned  repiitatiun  of  thl«  lonf^-esftAbltMhed  liirurlte  will  be 

more  than  maintained  by  the  present  edition.     Befrides  a  very  thorough  revitition  by  the  authar,  it 

1iA9  been  moet  earefully  exurained  by  Ihe  editor,  and  the  effbrUr  of  both  huve  been  directed  to  iti- 

trodocinj^  every thinj?  which  inereAj«ed  experience  in  it*  use  ha«  inji^ge^ted  n»  fiejirable  to  rentier  >t 

m  rnm[>let«  text-btjok  for  iho^e  fteekitig  to  nbtaln  or  to  renew  an  acquaintance  with  Iliimnn  Aiiii- 

tofoy.     The  amount  of  addiliune  which  it  has  thua  received  may  foe  eatimated  from  the  fact  ihiit 

tb**  present  edition  oontnins  over  one-fourth  more  matter  thnn  the  lairt,  rendering  a  i^ninller  type 

mno\  tin  enlitrgisd  page  requisite  to  keep  the  vt>lii[ire  within  a  convenient  sine.     The  author  hast  tuit 

only  thu«  added  Irtr^ely  to  Che  work,  but  lie  hiui  nU^  made  aUeratiooa  throughout,  wherever  there 

apfieared  the  opportunity  of  improviug  the  arntngemeDt  or  i>tyle,  so  ne  to  present  every  fact  in  it« 

mtiH  appriipritiie  naaoner,  and  to  reniier  the  whole  ai  clear  nnd  intelligible  a.«  poisible    The  edhor 

hit8  exeroite't  the  utmost  enntion  to  obtain  entire  accuracy  in  the  text,  and  ban  largely  incrc.i^'i 

llie  niimher  of  illnKtratinnp,  of  which  there  are  about  one  hundred  and  fifty  more  ii»  thi^  edition 

Ihnn  in  the  latt,  thae  bringing  di^tioctlj  before  th«  eye  of  ih«  «iud«CLt  everything  of  Inlereii  or 

lm[torlnDoe. 

Jj¥  THE  8 AMIS  AUTHOR.  ^ 

THE  DISSECTOE^S   MANtJAL;   or.  Practical  and  SunaicAL  Ana- 

T{»«r.  Third  American,  froui  the  lajut  revii»ed  and  ^nlarped  Knglish  edition  Modified  and 
rearranged  by  WiLLtAK  Hunt,  M  U,,  late  Demon4>tmtor  of  Anatocuy  in  the  Univereity  nf 
Pf^nui^ylvania.  In  one  Urge  and  haodBonfe  foyftl  Umo,  voiuuie,  of  583  p«^M»  with  1&4 
UluKtrutlon«;  extra  cloth,     $2  00. 


PRACTICAL  DISSKCTIONS.     Sec^Hid  Edition,  IhoroiigUly  revised.     In"' 

one  neat  royal  12mo.  volume,  half-bound,  %2  «fl-  {Jn*t  hsurd.) 
The  ohject  of  Ihia  work  h  to  present  to  the  anntomtoivl  tindtrnt  a  cdear  and  contiiffe  deccription 
o  that  which  be  t«  «xp«oted  to  observe  in  nti  ordinary  eutirae  of  iH(<Aection0.  The  author  bai 
endeavoreij  to  omit  mmeceeaary  detAila,  and  lo  present  the  pubje^t  in  (be  furni  wbiob  mr»ny  yt^sir** 
experience  has  i^hown  him  lo  be  the  mo^t  convenient  and  tutelligible  tr;  the  iturleut.  In  the 
revifttun  of  the  present  edition,  he  has  sedulouely  labored  to  render  the  volume  more  worthy  of 
the  tkvor  with  which  it  baa  heretofore  baon  received. 


M 


ACLISE  (JOSEPH). 

SURUICAL   ANATOMY.      By  Joseph    Maollse,  »Sur^eon*     In  one 

voliniie»  very  large  imperial  qunrto;  with  rt8  larpe  and  ppleudid  plate*,  drawn  in  the  Ke«>t 
style  and  beautifully  colored,  enntiiining  1^0  figureu,  many  of  them  the  ttixe  of  life;  together 
with  copious  explanatory  lett«r-pr«a«.      Strongly  and  b&ndsomely  bound  in  extra  oloth* 
Price  $14  (to. 
As  no  complete  work  of  the  kind  has  heretofore  been  published  in  the  Rngti>h  fnr  ;„ 

pre'vent  volume  will  supply  a  wnnt  l«ng  felt  in  thi^  country  of  an  accunite  imd  c- r 
Atlaa  of  f*urgical  Anatouiy,  to  which  the  iitiident  nnd  practitioner  ran  at  all  timei  re- 
tain the  exact  relative  poftitionw  of  the  variou*  portions  of  the  human  frame  towards  ettcb  other 
and  to  the  tfurface,  aid  well  ap  tlitsir  iihuormat  deviiitioua.  The  im{>urtaiice  of  0uch  a  work  to  the 
student,  in  the  abi^ence  of  amttomioal  materinl,  ajid  to  practiiiuners,  either  for  consultulion  in 
emergenciee  or  to  refresh  their  recollections!  of  the  dit<*ecting  rooia,  h  evident.  NotwithMlnjuLiug 
the  Ifirge  giie,  beauty  and  flnij'h  of  the  very  numerous  illus-trnlionp,  it  will  be  obsen^ed  that  tha 
price  ii  to  low  m»  to  pluce  it  wttbin  the  reach  uf  all  members  of  the  profeMioQ, 

Wi*  koowuf  no  work  oa  »urg^lcal  aiottoujty  wblcb    r«*fr<*^hH    ^y   thf*if»   ct^tir   *?i.!   tlt^ttirft   41p^<»rttnti*, 
can  coinpelo  with  it^^Lnncrt  |  w]      '  '      "  ,  |« 

The  work  of  ^klaciiif^  oo  iarftcal  aaatomy  t»  <if  the 
hUtif^ht  vrttuo,  lo  m>iDe  respect*  It  li«i  Ibe  he««t  publl- 
<-«tluii  lif  U*  itUd  we  bitTft  »e*ii,  »inl  tft  w^rtby  of  a 
plncH  In  ibe  IlLitJiry  of  Any  medlcAl  nmn,  while  tbe 
«iiia(»ul  runid  "Ctircf^ly  nijike  a  bfttt^rlavektment  ihaa    |"  '  ' 

No  MDCh  lUhuffrapbtc  lltcrstraUonii  of  aurfteal  re- [  aui  i^. 

flonn  tittve  hitherto,  we  think,  be«b  (qrlven.     While  *  aad  e^^'^yt1:|v  u  win  Im^  rt  -nrf'iy 

the  operator  t*  •tiowa  every  ve>iael  aad  nerve  where    of  the  artUlliVti  .  i  he«n  fne-«iinltr<«  q{ 

an  opBrM»UuQ  Ih  cuQiemplat^d,  the  exact  aoatomUl  i*  i  DAtor«,—£'''tf^".  .    JQurHot. 


BOKNER'g  SPgCIAL  AlfATOIff  ATTD  TTIgTOLOOT  j  PEASLBS^S  HUM^N  HISTOL007,  la  lU  r*la(toa« 
glghib  eitlttoQ,  evieniilvely  revlM-d  aad  mrtdlDed  to  An&tnmy,  Fttyttjoli>jfy.  ao<l  Fatheloff  Wlt^ 
In  2  voU  ^vo  ,  tit  over  lof.io  puge*.  wtth  more  than  434  lllnairAti^'^b'^  In  I  vuL  bva  ,  vf  vrer  000 
BOO  wood  cuU  ;  extra  doth,  fd  00.  I      exim  nivVn,  #j  76. 


HeNBT  C.  LBA*fi  PCBLTCATIDTfS — (Physiolo^). 


llfAHSHALL  (JOHK),  F  R.S. 

OUTLINES  OF  PHYSIOLOGY,  HUMAX  AND  COMPARATTTE, 

WHh  A4iiitioo«  by  FRA?«cts  GufcNKr  Smith,  M  D.,  Pror^wor  of  tb«  iDiiUata*  of  Mf-lj 
cin«  iti  the  Unkorpity  of  Pet]n8>'lvunta,  Al\  WHK  numerous  illaftrAtioDa.  la  obv  Urft 
ftt)d  huidiom^  cetavo  volurae,  of  1026  pivgei,  txUik  cloth,  $6  60  ;  le^oher.  m««4  k*ii*u. 
$7  50.     {Now  Keffdy.) 


fu  ftift,  Sn  fvery  i. 
cirmmeoil*tlon.— A 


Mi. 


y  uur  WAifiifei 
rHiw-,  Jiia,  1669. 


(bl»  vv 


Tili1»  U  kh  9liibormt«  and  trnrefullv  pr« pureed  dfg(*Ht 
of  hnRia&  ftod  e«)mparfttiv^6  rliv"i<>i^f(j4  ^iMgnod  for 
tlie  «ie  >jf  gidioeml  rfmderj*^  but  mote  e«pecl«llj  «er' 
rlei«»Kble  to  the  NtiiJdi'ttt  of  ui4?dlckQ(».  Jtn  »ty1e  ft  cou- 
e^*^  clear,  «n  i  ^!<"»i  InrW:  1r*  ord^r  periyilcmiiiii  wnd 
'  eKiicL,  ttnd  U  ^  ' ottt'culpd.     The  ami 

iu<t  hlh  A«j  b<eii  (THri^fut  to  1  . 

I  t*»  Hi«i  iUiiAt  <  t  ihe  Imporlt^nt  iH^ 

I  ¥»'rl<^«  of  ijMj'iKtri  i»tu  nr.>  iij  tjie  tkHoub  eojfimtt>  iU- 
^  ]>iirh»eiiN  of  torcHllKatJon.    Thlh  is  «isi{KN!kall)r  vi»i,lhl<} 
r  In  th"  v;irlpty  of  lnti*r««tlog  iorartOAtioa  dcdT«d  from 
t  I'Qt^  of  ctiAinifttrT  and  phjtitcfl.    Tfaefr«at 

:'  rarioty  of  maliW  coDtiitond  jn  the  work 

i-  V  lUuiiitralod  by  iTirnltijf  ♦JTcr  tho  oop!i>a« 

I  1t,.]i'X,  c^a-Tliif  lwe»ity-fotir  clvjiely  priD(«>d  pA«M  lo 
l^^vMhlv  columm  —HiUimtIn'^f  Jnurnal,  Jkd.  l^iMi^. 

Wf  duubi  if  (b9r«  is  lu  the  EofUiik  Ibngiuifce  any 
i«oni]M*nd  of  phfuUihygy  tnor«  ujmfal  to  the  MudoDt 
IllHtD  rhU  irork— litt.  Xoui#  if«(l.  und  i^uj-p.  JoumcUt 

It  qalt«  fulfil i,  Id  onropiDtnn,  tho  autbor^ti  de^lgD 
f  mHki  tig  It  t  ni  ly  ^wra/fonol  I  n  t(n  chit  rjicf<^r— wMcU  | 

ptprhnpH,  the  bighM^t  ctimiot^ndRlSuD  that  cau  bo 
Mkird.^Am.  Jount.  Me*i,  Scient-e^,  Jan,  IS69.  , 

W«  may  now  coni^slalatc  him  on  Imrlne  com- 
pl«ted  thft  lMe»t  »b  wall  »»  the  be^itflaiauiAry  of  nuA-  I 


riiUy.    io  c- 
vlctloa  that  i 

It  tllAt  *UCCl:;     ,  ,  ..,.    „ j  «,„^   .„..  ,..    ,  ^  - 

pUyisl  in  Its  pruritic  (ion  bo  w«ll  d«Mnr«.— i^m«i« 
La«c«f.  F«b.  22.  IStig. 

If  th-  '  ■  -    . 

tod*  - ' 
wrllft  ;t 
relght  tK.  r. 

the  COT«!*r».       ' 

anntf^iTM*"!*  ^  ■ 


c 


^ARPEyTER  {WILLIAM  B.).  M.  D.,  F,R.8.. 

Ertiintin^  in  PhynUtloffy  mui  OnmjturfJtiv*^  An<*ttrrny  iu  thu  Unitf^fity  of  itundtrn. 

PRINCIPLES  OF  HUMAN  FlIYSIOLOGY;  with  their  chief  appli- 

cations  to  Ppyobology,  Pathology,  Tberflpeutic^,  Hjp^ne  aad  For«D«ie  Medioinw.     A  tirv 
A merioun  ftora  tlie  la.'^l  and  revbed  London  editloik.    Wilh  nearly  ikree  bundred  tMw'fmt-Mrif 
E(litt?d,  with  addition-,  hy  Francis  GuHSKr  Smith,  M.  D.,  Protfe3*or  of  llu    ■ 
Medicine  in  the  llnivernity  of  Pennfylvfttiia,  Ao.     In  one  very  l&rge  and  b. 

volume,  of  abuabifU€  large  pageia,  bimdAomely  printed ;  extra  elolh,  %b  60;  it:. , 

biLcd^,  $6  50. 

W«  doubt  aot  \\  ti  dMllaed  to  rfttala  a  ctroof  1 
on  pabllc  favor,  aad  retoala  the  Cav^vrtt^ivju-I 
oar  eollages.^FitVfnfa  MaiitxU  /.mrn^oZ, 


■r  (I 


ti    itH  refHreQc*?  lof 


Tbfl  above  i- 
grmt  workot 

It  w.nii.r  h,> 


Ji*nrmd. 


Witb  Dr.  ^rnttb^  we  eon fl dent  1  y  b4«t1  eve  *'tbat  the 
pri-^'Tit  will  mor«  I  bat*  auHtaiD  the  enviable  reputa- 
lk><u  nlrendy  t^ttttlned   by  furrupr   «dilioua,  of  beiug 

t,u.'  i>f  rli.'  r»iU'"*J  HH'l  id '■'•'I  OKinpletP  tri*a(Ue»OD  the 
^  v"     We  knuw  I'lf  nuut* 

-fi«;tory  knowlMgp  of 
(I  Lj.inUra  CJin  bo  »f»  well 

tibt.aut^4,  uuuf  lc\ 
ttitke  np  the  ♦iliiily 
ihi"  ku*<ii1iitOft  and  \-> 

jyr  THE  SAJtrS  AUTHOR.  

PKINCIPLES  OF  COMPARATIVE  PHYSIOLOGY.     New  Auk n 

cnn,  frnm  the  Fourth  ami   Revised  London  Edition.     In  one  large  and  handaome  r.rnro 
volume,  with  over  three  hundred  beaatiful  iliu#traiionp     Pp.  7514.     Extra  cloth,  f  5  i»0. 
As  a  complete  and  oondenned  treatise  on  It^  extended  and  ftnportant  tu^jeot,  lh!«  wnrk  Keetxriet 

a  nepe!i!«ity  to  studenta  of  natural  science,  while  the  very  low  price  at  which  li  u  affered  nlac«a  i% 

withio  the  reach  of  all. 

nr  THE  SAME  AUTHOR.  " 

THE  MICROSCOPE  AND   ITS  REVELATIONS 

four  hundred  and  thirty  four  beautiful  engravings  on  wood. 
Bome  Q^jtavo  volttmej  of  724  pages,  eittra  oloth,  $6  25. 

J^IRKES  {  Wit  LI  AM  SEN  HO  USE),  M,D,, 

A  MANUAL  OF  PHYSIOLOGY.    A  new  Anierican  from  the  thl 

and  improved  London  edition      With  two  hundred  illastrationi.     Id  one  largv  fttul  1 
gome  royal  12mo.  volame.     Pp.  biy^.     Extrft  cloth,  f2  26  ?  leather,  f  2  75. 
Ti  li«  at  onee  eonrBiileut  in  *lx«t,  ciim 
dA4^tfn,  and  coocti^e  in  atati'^int'iil,  aa*\ 
ftliptfd  for  the  pnrpoae  de^lgued.^;'      . 

ta  wbirh  It  i^ 
Tb«  p hyiitoloKieal  tea4«t  nrVYV  la4  V\  a  mon  %T£«\>  {  Uugi hened.— f 


llUistrfitei! 

In  one  large  and  vcr^  I 


m 


HfiNRT  €•  Lba'8  Publications — (Physiology), 


A  TREATISE  ON  HUMAN  rHVSIOLOGY,    Dcf^igned  for  the  usq 

of  Stadiput?  and  Proiititioneri*  ol  M«d)4>in«.  FfniHh  editlnn^  rftvi*ed.  with  neftrly  »hri»<»  hun- 
dred illu^trntioni*  on  wood.  In  one  very  hi^auttful  octavo  tolutue,  of  about  700  pages,  ejtlr* 
elotfa.  $5  25  i  leaiber,  $tt  2h.     [Jnsl  hnt^.\ 

From  thf  Prr/ticf  tn  ihm  » w  E<Htt*m. 
"The  profrresB  inftde  by  Phy»ioIo|»v  nnd  the  kindred  Seieno«s  dnrfng  the  la^t  few  year?  hna  ro» 
quired,  for  the  present  editioa  of  thi?  work«  ft  lhorou|(h  jund  enteniive  revision.     Thi»  {pro|fre«*M 
bn«  nt*t  oociKwted  in  any  very  striking  9ingl«  disooveries,  nor  in  %  decided  revolution  iu  uny  of 
Ibe  departmetiUt  of  Physiolog^y  ;  but  it  hn*  been  marked  by  gr&itt  nolivity  of  invent  itrf^tion  in  4% 
tnnltitiide  *>f  different  direction^*,  lb<?^  oomHine<l  re.«uU*  of  whir^h  have  not  fiiiled  to  itnpp'ss  *  nvw 
cbivrncter  i>n  tnanj  of  the  fenturei*  ttf  phyi^ioloj^icial  knowledge,     «     .     .     In  the  reriAion  <*nd  , 
correetion  of  the  pre»ent  edition^  I  he  aulhor  hiiu  endeavored  to  ttnJori>nrute  rtlJ  such  improve- 
inentB  in  phy.<itoloi;iciil  knowledge  with  the  mass  of  the  text  In  snrh  a  manner  ]\«  not  es.^entinMjr  { 
Ut  n}t*r  the  »tructwre  and  plan  of  the  work,  no  far  m  they  have  b^en  found  ndApted  to  the  wanlj  ' 
and  convenienee  of  the  reader.     ,     ,     .     Several  new  illanrattonM  are  intrwdtiood,  fotus  of  tbeio  ' 
»s  fidditione,  uthera  as  iniprorenieiits  or  corrections  of  the  old.     Although  all  ptirt*  of  the  h^ok 
hnv9  received  more  or  less  complete  revision*  the  greatest  numher  of  additUiae  and  changea  wero 
required  in  the  Second  Section,  oq  the  PhyHiology  of  the  Nervous  System.'* 

Thf*  Ailvnot  of  tho  flri*t   edition  of  Pp)f    Pnlt^^Q**    merils  i>r  cli>Hrn«iK  nnd  «iiodoDi>«(loe,  iirfid  hetof  FuUT 


Pljytioliiirv,  jibortl  <»lKhl  y«»iir»«  ufo,  mnrkt'd  a  new  er» 
lu  the  *u\*ly  of  [iliy«>iolo^  ta  {he  Atnerlcati  student 
radt*r   iliilroo's  ^fkllful  maaa^roent^  phy^lologlr^d 
■rifur*  ifin-iv  i>^  the  long,  Idoka,  oofatnly  farmenU 
»(  itnd  Kunni««^,  lo  whieb  U  had  been  ar- 

r^i  I  »rtUtA,  ami  cam»  amoDf  a«  *niUlof 

Hii  ,  tn  tbe  bcaaLlfully  tinted  aud  clotfely 

flttiL^  tli^'j:  i.if  a  iJomoRHtrnteil   nclicnce.      It  wan  a  j 
•Iroki^  of  giPuinA,  ka  wnll  ah  &  r^MuU  of  erndUlou  and 
Uleot,  th*t  led  Prof  Diilloo  to  present  to  the  world 
a  work  oa  pbyniolugy  at  onc<»  brief,  pi*(iited.  and  cora- 
IireUeoNWe,)ind  whicb  (>xbn>!ii«!d  pluiuly  in  letieraad 
drawMiDfK  tbt^  ba«la  ap^o  wbkh  the  ekiUicluMoaH  ar- 
rived at  reeled.    It  i»  no  dUparag^ment  of  tho  muny 
excellent  work*  on  pbytfiology,  publlihed   prU>r  ti> 
thai  of  Ditllon,  to  nay  that  none  of  tbem,  eltbor  In 
pliia  of  iirraBg<*mpnl  or  cbnarnet^tt  of  *»xecvitlon,  couM 
be  compared  wJtb  bl*  fi?>r  the  e»e  of  strident^  or  gp-ne- 
ral  prac!iU^>t]i<!r)4  of  mf^dloine.     For  lb  It  parpn^  b(« 
Iwiok  bi»  no  equal  la  the  Englinhlmiguage.— H1urf*r»i 
jMtrnnl  r./  Mediaine^  Nov,  1967. 

A  capltiit  text'b^wk  In  every  wjiy.    We  are^  tbere- 
fere,  gled  t>*  see  it  in  lu  funrib  edition.   It  h%n  alroiidy 
Immo  oxamilaed  at  ralHenglh  Id  lbe«e  cctliimui!',  ¥o  thiit 
^^  .,-...  ....  r:nirfurtber  adverttoit  beyoad  remerk- 

1h.  revision  and  enlargement  have  been 

111  -^.^Londun.  MmL  Tiuuis  and  GatdU^ 

No  better  praof  of  the  vaioe  of  till*  udmlrnbte 


broug;bt  up  to  ihe  preneut  level    if  Pli 
iindiiubt»*dty   onn  of    the   mam    rv 
upon  lb  In  «'rlptice  \\\m\  could  b**  v 
of  the  tne4leal  Mtudeat. — 4m.  Joiir 
Oct.  18(17, 

Pref  I>eUon*i  work  hte  fueh  a  well-<»iiti^hU«b#i  ' 
repntatluu  that  It  do«*  uoi  klaod  < 
coinniondallon.    £ver  fllnc«  Us  Rt^' 
become  Ibe  highest  etitborUy  to  tin 
and  that  It  U  ablM  to  loalaliila  tb«<  •  civ: 
whicb  IL  haii  takeo,  the  rapid  e^baiuti 
fereot  euccnHAive  ^MiliioDfi  \m  Hutficieut  ev    . 
pre«eDt  edition,  whlcb  U  tUe  fourth^  hii« 
rottgbly  revlited,  and  enhtrged  by  tbo  iocorporatio 
of  atl  the  niaoy  imporlant  advanceii  wbleb    baf 
lately  been  made  In  lhl«  rapidly  progreMlug  aclen 
— Jf.  F.  JfMl.  i?«r.vrf,  Oet  Ifl^  1867. 

M  It  standi!,  we  eeteem  It  the  very  beat  of  the  pby 
Hlologieal  lext-baoke  for  the  sitadent.  &nd  ibe  mo 
eonelee  reference  and  gnldo-book  for  the  praellll«ii« 
^If.  Y.  Mmi.  Journal,  Oct.  IHSI. 

The  pre»ent  edition  of  thla  now  «tanr1ard  work  fnUf 
«natalnii  the  higb  ropulaliou  of  H»  a«rnrnpTUb«d  a« 
tbor.  ltt«  not  merely  a  reprlel,  bnt  bin*  been  fniiih 
fully  revived,  end  enrlrhed  by  math  addtttoaji  an  tbfi 
progrenii  uf  phyxlolugj  bat  rendered  defilr«bl«  Taknu 
an  a  whole,  II  U  omioentionably  ihe  moht  rulinbf"  iind 
uMifol  treaiitin  on  th«  iinbject  that  Kmm  t^enn  latnifsd 


I) 


work  conld  be  pr<»doced  thaa  ibe  Iket  that  it  ha-  m1-  |  f' >n»  the  American  pre^.— (7A<Cfi^o  JTenT,  JourmU, 
roady  reached  a  fourth  edition  Id  Ibe  abort  «pKce  of  j  tiept.  1M7* 
eight  yoara.    Poaae««lag  1b  ao  emloeat  degree  the  ' 

UXGLISOy  {ROBLEY),  M.D,, 

Pr^/fjfBfn-  of  In^ttttUf*  /  3frfifrin^  In  J^fw0<m  MMIf^l  OolUff^  PAOode^la. 

HUMAN  PnVSIOLOGY.     Eigluli  edition,    Thoroutrhly  revised  fin<l ' 

e]ci«n«ively  modified  and  enlarged,  with  Ave  hundred  au^l  ihirty-two  ilhi*rtration».  In  twy 
large  and  handioraely  printed  ocuvo  volumeB  nf  ahnut  1500  pagea,  ejttra  doth.     fT  00, 

f  Eli}JANy  {a   G.) 

IMIYSIOLOGICAL  CHKMrRTRY.  Translated  frora  the  second  edi- 
tion by  Oborop.  E  Dat.  M.  B.,  F.  R,  8,  *«.,  edited  by  R.  E.  R^rtRnd,  M  D  ,  Profeiwftr  of 
Chemistry  in  the  Medicnl  DetJflrtment  of  the  Dn$ver*it^  ftf  Pennsylvania,  with  ilJuftrfttif»ni 
iMflected  from  FunkeV  Atl,t^  »»f  Phy*iologicnl  Chemistry*  iind  an  Appendix  of  platea.  Com- 
pleiein  two  large  :tnd  handi«ome  octavo  volumes,  coalalbin^  1300  pftgei,  with  oearlj  Iwo 
hundred  illttJ«tratioBB,  «xtr»  cloth.     |&  00. 

JYT  Tim  SAME  AUTHOR. 

MANUAL  OF  CHEMICAL  PHYSIOLOOY.     Translated  from  the 

German,  with  Notes  and  Additionf,  by  J  CmsHtoa  Moftai»»  M.  J).,  with  an  Introduriory 
E^j'ay  on  Vital  Force,  by  ProfeKeor  Sami^il  Jxvkboti,  M  D.,  of  the  Univerfity  of  Ptrnm^yf* 
Tiinia  With  iU««tr*tioii#  «ii  wood.  In  OH*  fTj  handjome  oolavo  volnme  of  83U  p^gM 
extra  eloth.     |3  26 

>/>/?  (ROBERT  B,).  M,  D~F.R.*%  and  ^0  WMAN  (  W,),  KR.3, 


THE    PHYSIOLOGICAL   ANATOMY  AND   PHYSIOLOOY   Oi 

MAN.     With  aboni  three  bnndred  large  and  heautlOil  itlii-trationi  oo  wood.     CompIeU  In 
one  Ufge  ooUvo  ralnme  of  9&«  f^v^t  extra  elotb.     Pric«  $4  Td. 


Heney  C.  Lea's  Publtcatxons — {Phy^ology), 


M 


ARBHALL  (JOHN).  F.R.S. 

OXTTLINKS  OF  PHYSIOLOGY,  HUMAN  AND  COMPAKATIVR 

With  Additions  by  Fraitcir  GuRNEr  Smith,  H,  J}.,  Professor  of  the  Iu9tiiuU4  of  Me-di* 
cin©  in  ib<j  linivereity  of  PeonsjIritoU,  Ac.  With  nuaiorous  illUBtriitioo*,  lo  on«  largt 
tnd  hAndtoLue  ooinvo  volume,  of  1026  pages,  extra  eluth,  $6  60 ;  leatlier.  raiiietf  banil*. 
$7  50.     {ISow  Kt4,dy.) 

lb  faei,  ID  <?TP ry  re- i>rct,  Mr  Mandialt  hn»  pr«iii<i>int- 
ed  tiH  wHli  M  llJiiM  €uipi|»l»ite.  relii«blo,  mid  HrK^otlflo 
Wi>rk,  R»d  w©  fpol  ihitl  It  U  worihy  our  Witrmeal 

Thl»  It^ii  dUbor^te  and  CAr«*fnlly  f»rep»r«it  dig«i»t 
of  Utiniiin  nnd  CfJuapftrfttUc  phyfllotogy,  diMigtiPd  for 
|)k(t  UHie  tff  9«u<^nvl  rc«*l«r«»  bm  ijiore  c>iip«>cially  M<r* 
Tkewfale  to  th«  Atudeut  of  ine<diciD«>.  Itrt  »(.yle  is  cod> 
ei-**'.  elc«r,  aod  «<!h(»lRrly  ;  Iia  ord«*r  pHpr^pi'cuous  jind 
exnct,  and  itn  rnti|E4?  of  tcTp5c?«  eifieodeJ,  Ths  satbor 
Hud  hi*  Atnf*rtPHa  I'ditor  liuve  bi^n  carpful  |o  brlniif 
>o  tlir  illuitrailoD  of  ttie  «nlijfct  the  impurtADt  disco- 
T<Tl«»  of  tnoiiprn  *cli>nre  in  tli<?  TArluuji  eoifrmte  de- 

furtmonl^of  Imvci^llHalioQ     TLLh  ih  e»i:i<^iKl]y  vi«»{liib> 
El  the  VMrliiiiy  yf  int<>r(>Nritig  laforniiitloD  derived  ffotn 
tL««  d^^parlmeDtv  of  cheintptry  aod  plvy»lc«.    Tb«>  gr<<iit 
Amontit  nod  virlolj  of  mutter  C(>atiiiD«>'d  in  tbf  work 
tfi  fiiriklu^ty  iniistrM.t(!>d  hy  tarnln,!;  ure^r  the  coptoon 
1t)d<AX.  eoverhi^  iweuly-fuor  cloMely  prfnKod  pA««s  In 
duublt^coIUDiD^ --<$i7/iman'«/r/ur7»nl,  Jan.  1BU9, 
We  doubt  \f  Ibt^re  I»  Lu  the  EnflUb  langiuge  Auy 
I  e«4mp«ad  of  pUyntulogy  mori^  UHefu]  to  the  Ktudent 
I  tliAu  thU  irork,— Stf.  Xuuttf  Jlf<i<i.  <i»<i  Su.rg.  JoitmaL 
\  Jan.  )89». 

It  qaltofQlAlii,  in  oitr  opinion^  the  luthnrS  defltgn 
I  «rmnkiup^lttni1y''rlwc-fjiJ[oii^i)Diti!iebarACt«^r— wblcb 
I*,  p**rhiip!*,  the  hlgb««4t  cotnmi^cidiitloa  thhi  cma  be 
lu>ked.— ^r/i.  Jourti.  Med.  ScUnctJt^  Jun.  1S6R. 

Wf^  may  novr  «oDgratulHt4»  him  on  bnring  com* 
putted  the  lat«fll  tti  wi>II  ftA  the  bout  fiammftry  of  mod- 


ern  phy*i»^li  .    -1  -i— ^^   k  -v  •  .., _.  i 
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playf'd  in  it«  prudticUou  so  we'll  de««rfe, 
Lancvi,  Feb.  22,  IStta. 

—LonHon 
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fARPEXTER  [WILLIAM  B),  M.  D,,  F.R.S., 

K-TAiTiiiutr  in  Phjiifinlngy  find  iMmimrrttivr  Anttiinny  in  the  UMiMrfUy  uf  ttOndon. 

PKINOIPLES  OF  HUMAN  PHYSIOLOGY;  with  their  chief  appU< 

cationn  to  Pfychology,  Pathology^  TherHpeutic«,  Uypiene  And  Forennc  Medicicie.  A  o«»w 
American  from  the  lajit  and  revii;i)d  London  edition.  With  ncftrly  three  bttndred  illu»tfiitiuhs. 
Edited,  with  fldditionp,  by  Fbancib  Gurnkt  Smith,  M.  D.,  Profiw^or  of  the  In^iit ut^  of 
Medicine  in  the  University  of  P^nnrylvania,  Ac.  In  one  very  large  and  benutifnl  oru%<> 
Tolume,  of  about  ir(>0  large  p^ges,  himd«omely  printed^  extra  olothf  $5  50;  leather,  nib«i 
bandft,  |6  50. 

We  d<tulit  not  It  !■  de«l!ued  to  retain  a  atfjn^  Hel4 
an  fcibllo  favor,  and  r^uiala  the  <krarit«  te&l-bovkia 
oor  ti^lltiS^h,*— Virginia  Mtidical  Jimmt*t, 


The  »b0Te  it  the  title  of  whi*' 
yrejit  work  on  phyf^loli^fy;  aod 
it  wnuJd  ho  a  uM'lp*,!  rtlfort  t-« 
thing  to  the  r«Tjattttioa  of  thi>  i 
can  only  wiir  to  all  with  whum 
Intluetice,  taat  tt  i«  our  attt/u 
JtiurwiL 


New  Amerf* 


With  Dr  Smith,  we  oonfldontly  bpllere  "that  the 

present  will  more  ihan  eusitain  the  enviable  rc^putit- 

tl'^n  iilieH.dj  Httiiln«id  by  ft»ritier  oditioU't.  of  being 

oa*^  uf  the  fulienl  and  mo^t  complete  tread  nee  od  the 

auhjert  in  the  Ejitfliiih  litogUAge."    We  kuuw  ai  nooe 

fri.nn  the  i-ngen  of  whi<;h  a  ^HtUfaciory  knowledge  of 

tbi?  phyMotogy  of  tb<*  butnim  orgaDt<m  €«u  l>e  »i«  well 
.  oht^iinedf  noti'p  better  adapted  for  the  n<^n  of  »uch  a»* 
^take  np  Iho  Aiivdy  v«f  pby*ielogy  ia  Its  refi'rence  tuf 

Ibe  lni*iitntei>i  aud  [iracliee  of  uedleiae. — Am.  Juur, 

fjT  TUB  HA  ME  AUTHOR  — ^ 

PRINCIPLES  OF  COMPARATITE  PHYSIOLOGY, 

can,  from  the  Poorth  and  Eevi^'ed  Tj^^fidon  Edition.     In  one  large  and  handi»ome  oemwit 
volume,  with  over  three  hundred  beuntitul  illufftnitionn     Pp,  752.    Extra  cloth,  $5  Ott. 
As  B  complete  and  condenj^ed  treatise  on  it»  extended  mid  important  tubjeet,  Ihi?  work  Keeoiacf 

a  neceti<)ity  to  gtudenU  of  Datural  fitlence,  while  the  rerj  low  pric^e  at  which  it  U  oHered 

withm  the  reitch  of  all. 

J^Y  THE  SAME  AUTHOE. 

THE  MICROSCOPE  AND   ITS  REVELATIONS.     Hhistrated   bj 

fouf  hundred  and  thirty-four  beantifnl  engruringf  on  wood.     In  one  l»rg«  and  T«ry  haaj^ 
lotne  ootaro  rolnme,  of  724  pages,  extra  ololh,  $5  25. 

iriRKES  I  Wit  LI  AM  SEaVHOUSEI  Id.  D., 

A  MANUAL  OF  PHYSIOLOGY,    A  new  American  IVom  the  third 

and  improved  London  edition      With  two  hundred  UJuj^trations.     In  one  la.rg«  uid  band- 
iome  royal  12mo.  Tolome,     Pp.  6Sfi.     Extra  oloth,  |2  25;  leather,  $2  76. 
ft  U  at  ou(?e  convenient  In  **1jw,  coinpreliPnslTe  in 

dv'-ti^.  aod  coQciHa  ia  etatemeut,  and  ali.»gelLer  wiVll 

1. 1,1  f 3 ted  for  the  pnrpoie  dani^aed,— iSV.  L*,uid  Med. 


lent  guide  in  the  iitudy  of  pby 
TAHced  and   prrfeet  form.     Th«  aat 
himself  riM...,uiH  -.t'  i-iv-rvi.  ,u^f 
in  a  c<-M! 

Tba  phyiMogtoal  tea4aTii\\\tu4.VVam<i*^ftXft«aV\\ii\i^vv.  _ 


Mi- 


jEA'8  Publications^ — {(jhemiatryj  Pharmary^i^c*),       11 


Theoretical  and 


TTOWNES  {GEORGE),  Ph.  D. 
A  MANUAL  OF  KLEMKXTARY  CHEMISTRY 

Pra^lieftl,    With  one  htimlrfrd  «nd  Dinetj-^fi^^'cn  niutrtralimnfl.    A  new  American,  frum  tlie 
l«iirh  and  r«vi«ied   Loudon  edition.     Edited  bTRoBKKT  BKinoss.  M.  D.     In  or»»  lii.rg« 
roynl  Hmo.  volume,  of  about  8^0  pp  ,  oxtxa  oloth^  ^2  75;  leather,  $3  25.     {Jtut  TUady.) 
Some  years  haHng  elapsed  fiiKie  the  appearnnce  of  the  Inst  American  edition,  and  several 
rvjsionp  having  been  mude  of  the  work  Iti  England  during  the  intorvalj  it  will  ba  found  very 
**JEreatly  altered,  and  enlarged  bj  nbcmt  two  hunrired  and  f\Uy  pages,  containing  nenrlj  one  hnlf 
more  matter  tbnn  before,     The  editors,  Mr.  Watta  and  Dr,  Benee  Jones,  have  labored  sii»<ln lonely 
to  render  it  worthy  in  all  respects  of  the  very  remarkable  favor  which  it  hx<i  thus  far  enjoyed,  by 
inoftrporating  in  it  all  the  tnti?t  recent  investi}^ation^  and  dipooveries»  in  bo  far  a*  ij!  compatible  with 
flff  design  x\9  an  elementary  text-book.     While  ita  dfstiugiiishing  chivraoleristics  have  be^n  pre- 
served, variou?  portion?  have  h»jen    rewritten^  and  e?ppeial   pnini  have   been  taken  with  the 
department  of  Organii:  Cheuii«itry  in  whioh  late  reitearehee  have  aot^iimtilated  so  many  new  faet.^ 
nnd  have  enabled  the  nuhjeet  to  bo  ffy^tematiied  and  rendered  intelligible  in  a  fo&nner  formerly 
impossible.     A?  only  a  few  monihft  have  elapsed  since  the  work  tbim  pa«aed  through  the  bandfl  * 
of  Mr  Wntts  and  Dr.  Bence  Jouee,  but  little  has  remained  to  be  done  by  the  Americaa  editor«J 
6«tjh  addilioni  a«  seemed  advisable  h*ve  however  been  made,  and  ettpeoial  care  bA«  been  takefl 
to  *eoure,  by  the  closest  Fcmtlny.  the  wjccoracy  m  eiwential  In  a  work  of  thii  natare. 

Thii?  fuJIy  brought  up  lo  a  level  with  the  latent  advanoei  of  loience,  and  presented  \i  a  pHc 
within  (he  reach  of  all,  it  is  hoped  that  the  work  will  mainlain  its  position  a^r  the  fiivofUe  texl*! 
bonk  of  the  tnedicnl  atudent. 

TIjU  work  l»  to  well  known  that  It  «eenii«  almoat  i  tbe  Gonerml  PrlnclpU^* 
■apeilliiuOii  for  UK  to  hjiimk  jtbfiut  it.     It  hn*  Woo  a    the  ifrpntflir  pHrl  of  th 
Aivorile  lext-ltook  with  me^Jliciil  «ludeiiU  for  jAiirii,  |  ri^wrttteu^  ami  th«  w 
aud   lU   pupuUrily    hat   Jo    tio  THwpf'ct   dLmluiAhed. 
Wlit«tic*v#T  w»  hjivo  beeu  consulted   by  omdicicl  nIu- 
deaiH,  as  hut  fretjiK^oUy  occurred,  vrhal  tru^Htlt^e  oa 
eliea^ucrj^  they  «>bi>inLd  proearu^  wi?  hnvo  alwavft  re- 
commfmdid  Fuwue?**,  for  we  regardeil  it  a«  iho'beat, 
There  ia  ao  work  that  eonibiae«  no  niaay  ojccellan- 
ce«.     It  i»  of  conveoletit  Mn^,  uol  prolfV,  af  pliila 
pentpicunuiii  dirlluD,   ruutaina   all    the   rno^i   recftil 
dl*<covohoH,  and   \n  af  moderate  price — GincininUi 
Mtii.  JUjfcrinry,  Aug.  ise»* 

Large  addltioas  hive  heea  ronde,  Mpeclally  In  the 
depAMineLiL  of  orgnaie  ehemintry.  natl  w«-  koow  of  no 
other  trork  that  tias  freater  clidiot*  oa  Hie  phy^-lctao, 
pharniftrfjniUt,  or  stadeDl^  thnn  Ihlw.  W»i  cbperfuny 
recrimo)<«nd  it  m»  Ibe  he'll  text-hoofe  oit  **lem<»ntiiry 
ehetnl«try^  and  h«flpe*k  for  It  tbo  csreful  atteMtlon 
orxtudeote  ef  pharmacy.— C/tictii^w  PhannnoUft^  Auf* 


The  Americaa  reprint  of  the  teath  revised  and  cor- 
rected Kygll»l]  edilioo  i<i  now  iiiiiaed,  and  n*pr(«*Hnt« 
the  preaeai  caadlUou  of  the  t»cieoco.  Ni>  eomnieottf 
are  nec<^j«M&ry  to  iQ»ur<>  it  a  favoralde  recepUon  at 
the  haodft  of  practt(ioaer«  and  trtud^au.  —  J7o#/on 
Mtd,  find  Surg.  Jmtrnal^  Kvtff,.  12.  \M9. 

It  will  rontluoe,  ar  heretofore,  t«  hnld  the  flrat  rank 
a<  a  If  xi-boolc  for  »rQd<'UU  of  taetllcine  ^-Oh(cQfff> 
Med    Kritfttfntr,  Aag  18«9. 

ThU  work,  long  the  reeogalzed  BfaDnal  of  ChemUtry, 
ayiprjir^  nm  n  ti»uih  ediiiojj,  nuder  the  >tble  edltonhfp 
of  Heuce  Joue*  and  Henry  Wjitis.     The  chupter  on 


-"  bweo 
drtuce 

with  the  recent  a(lvauu>     ...  . ■4^^     It 

retaatoi  the  aundartl  t«»xi-t»ook  of  oJuomuitry,^ 2)4(6* 
tin  Qufirlerljf  Journal,  Fab.  laOD. 

There  U  probably  not  a  atadent  'jathl*i 

c*jttntry  to  whom  the  Mdrotntble  "  Ute 

PrOf«Mor  Fownaa  It  unkoown       '  v^I   it 

Hnoce««  which  we  believe  li  entire*] y  w.:  j- 

lei  amon^  ncieotlflc  text-book^  In  onr  Ihh  i 

«i3ece««  he«  arliien  from  the  f*ct  thaith  i,- 

gUfih  work  oa  chemUirj  which  cMtuibiuc:   ?.o  ni.mf:^ 
6XcelleQce«.     Of  eoiivenieol  bU*i,  of  n.ttr».clfve  firing 
clear  and  conctiie  iu  dictioo,  welt  llln>tnited,  «nd  * 
moUerale  price,  It  woald  seem  that  every  re^aKUtt 
for  a  HtndoDl*s  hand-bunk  Uaj*  beoa  attained,     'th^ 
Dioth  edition  wa*  pabllHhcd   iiodwr  the  Joint  edlloivj 
Mhlpof  l)r  Banco  Joaei  and  Dr.  llofoiAaa:  the  neii 
one  ha»  been  AupdrlnlfadeU  ihrongli  the  pre»n  by  r»r,J 
Benee  Jonen  and  Mr.   Heurv  W<tiH.      it  in  not  lo 
much  to  uy  that  It  could  >i  Uiive  li««a  ii 

heller  hands.     There  ie  n>j  md  Wboca 

itomptire  with  Mr  Wntt»  In  -  ^  m  ji,  cnrnnUrirJ 

in  chemical  literatnre,  and  wo  hAV\t  un 
la  recording  the  fact  that  hl«  repuutiiu! 
tiitned  hj  ttiU.  hit  last  undertaktQ|[.-- J  r| J 

NfVt,  Feb   18€0. 

Hatc  U  n  nntv  <*dlt!rtn  wbfeb  ban  l»f»en  long  witohei. 
for  f  I  r  ,  ■  \'      lb  Ifn  n<*Wf«rhJ^ 

Hit' I  Its,  11  bus  rcnnuHid^ 

lt«  iiiil  of  text-book*.- 

Imtf'iH  Aft^Hvil  (JitztUe,  ,Uu.  1,  18W, 


f        40' 


pARRISH  (EDWARD), 

Prufrnmtr  uf  MiUeria  Mmiiea  in  (H^  Philnddphia  OnUrgf  of  Phnrmn^. 

A  TREATISE  ON  PnAKMAOY,    Desicrnerl  as  a  Text-Book  for  the 

Student,  and  as  a  Ouide  for  the  Phy/'ician  an4  Pharmri*^eatiit.     With  many  Formulw  aod 

Prescriptions.     Third  Kdjtinn.  greatly  improved,     Iti  one  ban'lsome  ootuvo  volume,  uf  &&! 

pagea,  with  several  hundred  iUa^trations,  extra  doth.     |6  CO. 

The  immense  amount  of  proottoal  informntion  condensed  in  tUi*  volume  may  be  eatimated  from 

tb«  fact  that  the  Index  contains  about  47i>0  iUma.      Under  the  bead  of  Acids  there  are  'di2  refer- 

«n«et;  under  Emplagtrum,  ^^4^ ;   Exlrai'ts,  \b\t;  LoMngM,  26;  MUtnreg,  5^;  Pills,  ^6 ;  Syrtipt, 

131;  TincturoB,  133^  UDguentnio.  67,  ^«. 

We  have  examlDed  tJiU  large  volume  with  a  good  not  wl»h  U  to  be  nnder«to»d  •«  very  ectravagnot 
deal  of  care,  nud  find  thnt  the  author  ItM  e-implpfrtly  |  pralae.  lo  troth,  it  U  not  wo  moch  the  bevt  aa  the 
exhftM«i«yt  the  'Subject  niM>o  whinh  bo  r.i  re     mly  book— TAc  London  (^ht^nLrxil  y^^m, 

eompbMe  work,  we  think.  It  woal-l  bi-  <  » 

And.     To  the  .^tudeot  of  pharmacy  lb.-  -  ;  „  ^^  •tt<^»npl  to  ftii-nl«h  anytblng  like  aa  analT*ti  of 

pf*ui^»ble;lndei»d.»nfara»iwekwow,  ltiHiri^or.iy,iiie  '  ParHnh^  very  ral  nab  le  an*   .-,>-.. ^    r.-../;..  .^ 
Of  it»  kind  it»  exteteaott,  aad  even  to  the  phyiielaa  or     f'ro^^ott  P/nirw't>^  w.mhl  i 

mndical  ■ludenl  who  eaa  Hpare  fl^e  dolUr*  to  pur-     '•  "•»"•  •'  *•"''  dl-p.i**!.  » 

eb*MJ  tt»  we  f<M«t  sure  the  practical  iafuroiiitlon  li-      '  ''    "   " "  "^  —  -.»  ^ 

will  ubmin  will  roue  than  couip+Miwatu  blin  for  tl  * 

Tb<»  oi- 

II   flm 

tod  rt'f- 


When  W4  eay  that  thta  book  U  la  come  re^^peeti  ,  _ 

the  h^>-t  whleb  hai  boea  publtMhed  on  the  auhject  la    Auguai,  16d4. 
Uie  £u^lUh  laii^(iui^  for  a  great  jnaoy  years,  we  do  I 


n»i  Ofien  ciearly  aihI  oah' fully  di- 
uioe      Wrvnt  Mi^  Kt*^*'^  pmrrtaift  toi 
nu  tbU  VaIoaMv  work,  aod  we  ntw^  ^  .uvim  j.    ■  t 
Hiraple  expm.»iou  i»f  our  hearty  appreciation  ot  it* 
erlti*— i>M'»/ft»  Quarlisrly  Juur*  n/ Jlalical  ScUnc*, 


IS      Henry  C,  Lka's  Publications — (UraL  ired,  tjtnd  Therapei4hi:^, 


O  Priift^Hor  uj  ZVuttrjf  and  fradtct  t^f  M^l4iein4f  in  (kt  U}*t<f>0t^tty  «/  JFV^'mi 

TIIKKAPEUTICS  AND  MATERIA  MEDJCA  ;  a  S 

c*n  tho  Action  Mid  Uues  of  Mediciti»I  Agptit*,  mclutltng  Ibeir  I't        . 
Tbinl  «<litioD,  revised  and  eDtargcHi.     In  two  Urge  »Dd  biitidduni*  ooiaTo  Tvium** 
I70U  pftgea,  extra  cloth,  f  10;  leather,  $12,     (Just  Isput^.) 
Thnt  two  Inrge  edlMnni  of  ft  work  of  sueh  mngnftudci  tthoafrl  W  exhnart#r]  in   n 
Bffun«siit  evidence  thut  H  has  tuppJUd  a  want  genernllj  felt  by  ih*-  yiTL*l9w»Uiti.  »' 
'm^'U?  commrndiitiofi  be«itoWi?d  upon  H  by  the  mtsdical  y-    ~      "^     -  '  " 

that  the  HUllior  has  Bucc*?«Jifully  aci,'fliii|>H!*bcd  hlai  object 
iitic  liciitipe  suited  to  the  want#  of  the  pructbing;  pby 

intere^tittg  on)^  to  the  nxituraliitl  or  the  dealer.     NotwUh«LiuiUing  iM  fiul«4rgMUttM4,  ^m  ^9**tA 
editioti  bus  b^vu  kept  at  the  former  Terj  modemie  price. 


Dr  StlUd't  •ipl^udld  wurk  on  rhera|H«utic«  and  ma- 
teria int»illfM.--iiOiirl^m  M*d,  Timts.  April  b«  lii^. 


V  ove  of  th*?  1>i»*t  *nd  most 

1 

>  1  lM>me  and  iitirond.  of  Anii^^ 

r"     ■ 

vilruikr  ^i,  :\  in-mry  ia  ibcvn- 

<*t:iVuh,  J*   tr-    ' 

ii"iinp!jy*icl*li, 

iv.wuj'«j  b^*  fu! 

'ij?  tuore, — Tht 

Trrtff^T/l  Xv*' > 

.        ,                    :i-ti3. 

W^if  r«*tf»r[l  ihU  work  a«  tbe  boft  oqe  tut  MAlerift 
Medica  ku  th^  fingllNh  lati^us^i*,  and  ait  Atirb  It  do- 
•prY*i'«  tli*»  fav-ir  H  h>k»  I'ecelToU.— ^m.  Joum.  M«itt- 
ml  8cUntwM,  July  1@<)S. 


We  I, 
ofthU  i 
Oil  Mir 

illy  csn 


•n  on  »»>«»  Tin»HtN  of  tbe  »bVrd  edllloa 
y  couCfiUiHl  Work  II  ki»  iUe  wurk 
Hi  wbteh  Ttii'rufHfUtic*  are  f»Hroa> 

:IjO    tDC^ro   DltTnr-i    M>.f..,-„-   ..>    .i>-.l.._ 
n>Ninl  uf     Ti*   I 


li(lU6'»T)if>rap«iitie«  NlncHitnii^rablf  iW 

of  fiflr   1 

of  Whkli  t!  ireAU  — A.    i\  M- -i 


9ft 


rttt/  Srrald,  Ang   1 6«*. 


'«lM?uiics-^ — jjeir 


ihU  ift  »  V4try  ViilitMbUi  conuupi 
Ijkw  imiclv  of  ftku  rlt3Ue!»  of  th- 

elite*  nl'tuti  would  rnnke  It  won 

i»*  - iA  ooMiiiUution      'I  I 

[  p  lit  i»r  hU  own  on  t:  nd 

I  1  rrtin(*u(tc*       Pur    .  re, 

tji....^   -  '- h   Id  Klin 04 1  onbino  ii-    ,  ,.,.- .,.,,   ,,i  iti- 

forwAttou.  itmfdrteiil  nud  •-cit'tiiitif,  ou  tiio  ttcrlonH  and 

ttjfM  of  uitfdUloui!.— /(owion  Lfin<:eC,  Oct,  ;tl,  1S«8, 

Thr-f  ■  ■  ''Urns,  tliypr-'"  -■    ■  '  ■ 

1«  wrl  I  thi«  Work 

abV'in.l  -|«mUrd  tr-  i 

,  lf«'d)cR  i»  ^t<i  ur*jity  <iblAM)iNb<>d       ll   U  A^nN.'UiJ   u  ut/     • 

fcWkok  oo  tb*'  Kubjrrt  in  H>^  Kn^llnh  t^Mixno,  Aod^  in-     i 

Lde<*di  l«  d<N'ld**dJy  «np(>r1*ii".  Id  mirnw  r«'*p<'ct*,  lo  aa*    ti 

-F«<?jt/<?  Jf«<l>  «»wl  finrj^  /«>«m<lA  July,  l»o&  I  JfvU,  Journui,  JiU^,  i^MiA. 


feasor  ' 


'  QRIFFITH  (ROBERT  E.).  M.D, 

A  ITXIYERSAL  FOKMULART,  eontn.nin-  the  M* 

piiririf?  and  Admitii«riering  OOietnal  and  other  Medicines,     The  whole  tt'l  lai 

nntl   Pbi*nnaoeutipt«.     Secood  edition,  thoronghly  rcviwd,   with   t*"-  ^  • 

Itosr.BT  p.  Thomas,  M,l*.,  Profeasor  of  Materia  Medica  in  lh«- 
Pbarmncy.     In   one  largo  and    htmd&ome   ooLavo  Tolujue  of  £50    ^ 
Extra  cloth.  $4  m ;  k^ither,  fa  UO. 
lo  tbiF  volume,  the  ForninlEiry  proper  oeoapi««  otw  4ftO  «lotibr#-<*rk1tiTnTi  fi*ii^«  mfA  ^^mUihti% 

a^ont  fin(}Oformul»<t,  among  wbkh»  bei^idea  Ihode  strictly  "*  '  ti 

reo*?iptfl  For  the  prepunilion  of  eftj^enoes,  perfiimef,  ink;^.  '« 

this,  the  work  contains  a  va.^t  amount  of  information  igdi  ,    .  . 

thing  physician  itiid  apothet'iiry,  embracing  Tabie<»  of  Weight*  and  W< 

Temp*»mtnre  for  PharmHceutiaaJ  Of>eration«,  llydrometri*»«1  Efj!iiv»leT»t*>    ^ 

of  the  PrepAmtionj»  of  the  PhannMopctdiM,  Eeln'! 

Explnnntion  of  A^brevlationp  ufieil  in  Formuln?,  \  > 

Korvifition<<  on  the  Man»j^umt*nt  uf  the  Sick  Room,  h  .,    .    .4  . :.    

of  Medii*tne9   Man^i;einent  of  Ooiivutescenoe  and  Kelaprap^  Dietfii^ 

the  Fortmilary,  Liat  of  Inuompntible?,  Posologploa]  Table,  TfibT<»  <»r 

dilVer  In  the  PhftrniacttpiidiiP,  Offir-iniil  Prepamtirmi  and  Th 
Three  oompletu  and  extended  Indexes  retiiier  the  work 

tjition.     One,  of  Disrasks  A:*n  thrih  HisiiKniis,  presii:.;..    „^  .  .    .. ._  . 

reuiedlaf  ii^nt4  which  have  been  Ufefnlly  exhibited  in  it*  with  felereno**  ti 

thetn — wbilu  another  of  PHAnMArfiHTiCAL  and  Botajiical  Naheh,  nnd  u 

Imokx  aObrd  the  meant  of  obtaining  at  onc^e  any  information  desired. 

arranged  alpbabeiioallj,  ttoder  the  b«»ad«  of  ihe  leading  aon^tituents  of  the  pn 


imme«itat«i  <v»04ul 


Itie 


ThiH  in  one  t>f  the  miint  a-iefnl  lH»ok«  Tor  the  pru** 
tl"ttig  phyi^ictiiD  which  hHshe^^n  iHKiied  from  the  pro«8 
of  Ut<?  yuarfi,  cootBlcilDi;  a  ira»i  variety  of  forinu1a« 
ffrlhenafe  »nd  criDTeoienr  ndtniiiblndbfQ  of  taedl* 
cirjii^  all  arntiigi'd  upon  Mclentlflr  and  mtfooa]  pr(a- 
ekplfTii,  with  fhe  qrinutiib^  wrjM»»d  \n  foil.  vriUimiit 
aJ^tjji  or  abiirevmliuiuii.— Jlein|}4)i.ie  Med>  Rwoufrditt^, 


We  knowof  tione  ia  our  Uoi<<. 
eorDpreheDfire  id  Un  deiniu.—  / 

Oae  of  the  nv^'  r,M».i.<.  i..  w 
Innfltnage.^ — L 
Wfli  lire  not 


4«  «f  a  |«ialie) 


HE>jiiy  C.  Lea's  Pcjblicatioks — (Mat  Med. and  TJwrapeutifa).      13 


pEREIRA  (JON A  THAN).  M.D„  F.R.S.  and  L.S. 
MATKKIA    MKDTCA    AND  THERAPEUTICS; 


bein«^  an  Abridi^- 

nifut  cA  th«  lAt«  Dr.  Peri'ira'fl  RI*»mei>ta  <\(  MnUria  MitIicii,  iirraii«recl  in  c^mfoTinity  *Fvth 
thi*  British  T'  '      i  ipt**d  to  the  u»e  of  Me«Heitl  l*rii«  till  one  r^,  Chetni»L«  nud 

l>iu/:^'!.'t-,   y  ulical  Stti<]ent«.  &fi.     By  F.  J.  Fakrb.  M  D.,  Senior| 

l'h>>H'hLn  t'  <    '-piLal,  ami  London  Editor  of  the  Grttiph  Pharma^ujtiieiib; 

5«*ijjf4?ft  by  Ri*»KKT  liKNTLKv*  M.R,C,S.,  Profcj<i!t»r  of  Mnleria  Me«ltOM  ari'^l  Botntiy  to  the 
P  h  arm  »e  put  teal  Society  of  Great  Britftin;  flnd  l>y  RoBiiBT  Wahisoton,  F.R.S.,  cWmlt'jil 
U|n!^riitMr  to  the  Sf^cbty  of  Apoth«Mjj»rie?.  With  numcronft  iidditionei  and  refertnct^n  to  tb« 
UnUed  States  Phnrmacnpwia^  by  HoR4TJO  C.  Wood,  M.D.,  Proftasor  of  Botany  in  the 
Univer:*ity  of  Penni«ylvani(i,  In  one  large  and  handcame  ootAvo  vol n me  of  lOIOoloiicly 
nt«d  paf^ei).  with  24(6  illustratioiis,  «xtr»  cdoibi  $7  00 ;  leatheri  rused  bandt^  SS  00. 
Lottly  PtihlUhed.) 

post*,  iii:itie  will  be  m  '"  '  "    »t 

4inl  pmrtitirmcr  ihHii  i 


I.  Kf  rUw  Amfneau  e^lltor  has  flTld*nlly  bi^^o 
Btx'lnpitrur*'^  Tor  not  only  hni-  he  fiv«»ii  l*>  n*  iiH  that 
\m  coQtAlut**!  la  the  Jtbrid^meal  iiMifol  for  -ntr  pnr* 
pi»*.4»^,  lull  Ity  11  earefal  nn*i  judictoai^  t  r  i'     ' 
uvitr  M,  houdrMd  ii«w  reni»*Jle«  bAn  iuc^ 
of  Tbe  ^  rriif^r  w-rk  fiiJly  oae-tliirU,  I. 

V»  y  thttt  hy  «•»  linlQg  he  Una  pro- 

tv  ■!  rliT  'r;tli>p,  n-.H  nii!y  nf  )Ti«<i  cua- 


u  its  Fpry  compl- 
•M.     Bxr^ptlath«'  ^ 
inadeiL  0p<»c!Ht  stiuiy  "f  Mm 
kTitirlc  WM  t')u  fitH,  und  H' 

ni:!  nf  tlmf^  whlfh  ffw   Hi»fl 


-   Urts  >iii   HJ-.H  )--  n>"^-i<"i   in  lh«* 
tre«iil)i«  »I3  mH thrift  tinfdlea,,  &nd 

;.  ■,        ..    ■      :  ■-.  ".J. 


|»1iie*  fur  U  iipoia  his  book  -  «t.''Purp*t  Ihm 

tii«t  tuiii'p  l)«tri)ti4kiltN  it  thk  lU  Ixa  isatlfiA^d 

.*f  U»  ♦*Ke.'U'*uc«  — A'  r.  3f«i    A;r..,r.i,  Nt>»  lA.  lfit5<J 

tt  IP) II  tin  »  pl»ce  which  n«#  olhi»r  work  eim  iKJciipy 
Iti  (Uu  lllirnry  yf  the  phyMtiau,  niadeut,  mid  ii|M>tbe- 
CMry.— itoA^ui  Mtd,und  Surff.  Jonmat,  Nov  s,  }mA. 

Of  »h*  rnnay  worku  no  M»tfr1a  MpdScn  whU'h  hare 
npjVMre^l  -iloc^  tbf>  U<<aiDg  of  the  BriilMh  PhNrmMCo- 


Me.ilca,  3 

ruNil  r*"||H  ni:!nft1mf^  whlrh  ffw   Hi»fl  nt  J 

iiiiity  of  I  their  dfwpo^ii 

><  uouQ-  I  blmtielf  t}f  the  - 
D*?w  P^fcrmjiC": 

tl6.n  ofth»fr«»a«  w.^rk  'I'hi^ -MtuiMij  .-r  i'.tiM'u  i-  hfi 
Hi>  tDf^a&H  a  tnpr«  ahhdcMd  rfKiwae,  but  nituuloH  tii»>| 
uy  improrem«nti«t  holU  Id  the  de^criptlTo  and  thHr»>i 
peatieitl  d«pArtiiieat4.  We  enn  feootnmeud  it  a*  ftii 
vi?ry  excellent  and  reliable  t«xt'book,^Ji<l£n6urpA| 
Jf«i  J»urf»aX^  Pohruary,  Ij^H. 


The  reader  eannot  fall  (o  h<^  linpr«s«ed,  at  a  gliiiic«|  1 
wUh  ihe  oxceedSnif  raluri  mT  thl^  work  a*  it  tuuiptma  I 

w. 

nd    , 

d*U.,...   ... -.. ,..^v    K,,.. .    . 

t»  to**  Aniertcau  stiidfnt.  With  thi*iw  it  ta  an  AmeH 
can  hook  -P'/rf/c  JH^tcal  and  6urffic<fl  /o»m«l 
December,  iee«. 


^, 


k 


LLfS  {HENJAMfN).  M.D. 

THE  MEDICAL  FORMULARY:  heinfj  a  OolleetiQu  of  PreseripUongJ 

derived  from  the  writings  atid  practioe  of  lonfjy  of  the  raosit  eoiinent  pbyflioh^i';  of  Acnerkv 
and  Euroiie.    Tofj;pther  with  the  usuftl  Dlot«tl<?  PreparAtioup  Jind  AnlidoteM  for  PfiiHonp.    The 
whole  aJL'compnnied  with  n  few  brief  Pbn^nlB^^eu tic  and  Medical  Obfervaiion§.    Twelfth  edi- 
tion, earefully  revisi^d  andmurh  improved  by  Aubrkt  11,  8tfiTll,  M.D.     In  one  TolumeBvo. 
of  37ft  page*,  eitrn  cloth,  $.t  00.     {Now  Rmdy  ) 
Tills  work  h«#  remained  for  wme  time  out  of  print,  owing  t«  the  anxioas  care  with  which  the 
Editar  ha*  enugbt  to  rnuder  Ihe  pm^eut  edition  worthy  a  continuance  of  the  vei7  remArkabli 
favor  wbitjh  hna  carried  the  volum*^  to  the  unuyuiil  honor  of  a  Twklpth  EDirtoif.     Ho  hiia  iedu** 
luusly  endeavored  to  tntroduue  in  it  nil  new  prepnrnti^infi  nnd  corobinnlionsideeervingf  of  ^    •  '^^  - 
hePtdVa  uddihg  twon*wolft?^e«,  Antenietii^i  and  Ltifinfectunt?.  with  brief  references  to  tU'  n 

of  (itMtnirc'l  fluids,  the  nai^al  douche  ofThndichumt  HUf2:(^e9lione  upon  the  method  of  i\  ■  [  ^^ 

injection,  the  mdmintatration  of  antDKLhetic^,  ha.  Ac.  To  oo^rommodate  the^e  numerous  adUuMjUj, 
he  bev»  umitLed  mueh  which  ibe  advance  of  mjtence  hue  rendered  obsolete  or  of  tnitior  tm|»ort:inee, 
tiotwith*iLuJiding  which  the  vidume  hi»^  been  increased  by  more  than  thirty  pages.  A  oew  feature 
will  \m  found  in  a  oopioox  Ind^x  nf  Oi^enitea  and  their  reiuni]ilei»,  which  a;innoihut  tm^reux*  tb«l 
vnlue  of  I  be  work  aj*  a  supgegtive  honk  of  reference  for  the  working  praotitioner.  Every  preeuutioft  < 
haa  been  taken  to  secure  the  ty|wprnpliir_"al  accorficy  io  oecef*?ifiry  in  a  work  of  thi«  mittire,  and  it 
i»  hoped  that  the  new  edition  will  fully  maiulciin  the  pueitton  which  *'  Ellis'  FoitMOLAiiY''  baa 
lonjf  occupied.  

*  ARSON  (JOSEPH),  M  D.. 

SYNOPSIS  OF  THE   OOtRSE   OF    LEOTLrRES   ON    MATERIA! 

Mi:UlCA  AND  PilARMACY,  deliveretl  in  the  Cniver.^ity  of  PennMyKania.     WUh  threa 
L^-  I  lire*  on  the  Modwrt  Operandi  of  Medicine«.     Fourth  and  revised  edition,  extra  cloth, 


c 


OIK 


{JhM  hiu^i  } 


ROTLEH  MATERIA  MEDICA  AND  THRRAPBD. 
Till*;  InrluditiK  the  Preparatl^a*  of  tb*>  Phariiia- 
c«i|>><>Ui->  >ir  L(iDd«>n,  Ediuhiiri^h.  DiiMin,  atid  of  the 
Ttiir*'.!  Sin  tec.  With  luiny  n»w  m^diciovit.  Edited 
by  JoAKPft  CARROjf ,  M  D.  With  Q)tt«ly-et«ht  illua- I 
tr4<ciouii.  In  one  larva  octavo  Ti^lame  of  aboat  700  | 
l^^ea,  extra  elotb.    ft  00. 

IRKiftTISON'B  DI8PBN9ATORT;  or.  CoMMKjrTANr  < 
on  the  Phar»mi*o|>4i>laa  of  flruat  Hrltam  and  tin* 
Fntfrt  <?trtt«»«  With  cupioan  addltloim,  ^ud  213 
la  I  a-*"  Uy  R.  K.u,r*i»arr>nairFiTn, 

kl.L>  niiip  oeiavii  foltima  of  vfcr 

ltM>  i  #i  00. 


CARPBNTRR'S  PRIEK  ESSAY  OW  THE  P«B  iMt 
ALTonot^ir  Liqroiu  ttr  Hmalvr  axn  Di«EA>«ia,  New 
ftdlUnfi.  with  H  Pri'f^c**  by  D.  F  CoimrB.  Bf  D.,  aQd 
exfduualloitH  of  Hciautlilc  word*,  tn  one  aeat  ISotv. 
^-olnnie.  pp.  17S,  *Tttra  cloth.    «0  e«nta. 

0«  JONOH  ON  THE  THREE  KINDS  OF  COO-LrTER 
Oil.  with  thntr  rii«>tuiral  and  Therapeetlc  PrO' 
pflrtl*^!!      1  \*t\.  Vlm»„  rluth.     7A  eoiiLH. 

MAVNe8^DlSPENSAT«»UT  AND  THERAPKtn'irAL 
Hi  ill' WHH  i^.^rFL  %Vlth  *-v-"fy  Trurflcul  VMriniila 
,-  ,  '■■■'i«a'lt'«. 

.  ■,*<  tlie 

1  i»,     la 

aae  liiuu.  ruiuiue,  JOU  (;p.,  ujttra  cluth.    7i^  eeiite. 


li 


Henry  C-  Lka'b  Pubucations — (Patholnf^y}. 


Third    edition. 


QROSS  (SAMUEL  /).),  M.  D„ 
ELEMKXTS    OF    Pj\TirOLO<;lC'AL   ANATOMY 

th^roiighlj  rertjied  fiTi'J  J^r*- i        '  "       *  ■  ' 

of  nearly  HOfl  pjipes,  with  ;i' 

lftrg«  nuraber  are  from  <»ri;^i         i  ^    , 

The  very  beiiutifal  execution  of  lbi«  viilunble  work,  Aud  ihe  BTeerJuigrly  low  price  »t  »hi 
offered,  ahoald  command  for  it  tn  plaoe  in  the  librtLrj  of  everj  prtictitiotier. 


ir  itf  no  wwrk  wlilch  w<»  citn  morw  iKiuflUy^  c^>m- 
bciul  Ihftb  Gni»c4'ft  FtitliologiciLl  AnAUitof. — SmUhem 
"Mtd  und  Surgt,  JirumfU. 

The  roluniP  vuniirtttDiii  Itnelf  to  Ilia  tnedlon)  Amdrnt ; 
i  wlU  repnj  ifc  c»u«ful  perawal,  ftud  eliould  lie  apaii 


It  fontaiRM  mn^h  n#w  matter,  «Dtf  VrU^p  dnwa  ^t 
knt^wlrrlge  ^if  p^lhAogf  lo  the  Ultol  i^vtU^d.— 7 


rONES  {a  BANDFTELD).  F,R.S..  and  SIEVEKLVO  (ED 

dvttntani  Phtf«{rttfnji  find  LMnr^*  in  St.  Mnrp'a  Hi^tpttat. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY.  F: 

edition,  rcvipcfl.     With  tbree  hundred  nnd  uinety^evcn  handsome  w<m 
ClOe  large  and  beautifully  printed  octAvo  volume  of  nearly  7bi^  ik^iir^w.  v\ : 
Onr  Uiaited  ^pupo  alone  rMtntHH  ii«  from  noUclug    ftHit  the  mrMt  itc^it 
ior*  at   length  rh^  vwri.>np'   •^objcictA  lr*iit«d  of  Ui  j  eietit  det«U  ft»r  r^t*' • 
tT»U  liil«ro-itiri(jf  Wi'T-  '  nsr.  &flit  do0<«,  no  ex^vl-  j  iitlUUtHn»ni   " 

U-ni  ^iiiniDNry  of  r  ihU  of  kti^twleKlgi^  Id  i  tl»o,   iw  It   w 

r.NUhfti    to    |»nthi»l  ray*    we   caiiDut    t«n>    f'>n«^i*lifr«iWMi 

«tliH[igly  urtfQ  uprm  tH'^  HriMj.ru  tbi*  QPCe»alry  ofa  tlnj-  I  v-        ' 
rongS  HC^jtuiiutiiDce  wUh  lU  Ciiutootfl. — Mtfiiim4  Er-  I  i 
minrr.  j  v 

%Vi»  !»«v**  Innif  had  De<(*d  nf  a  T,  i 
jipCkil   iinittoiny  whtch  vUnuld    i< 
pr<*a4*iii  i«tjil^  uf  t^Mt  ifckntict;.     J 
oj^  ihla  ^loHMitritlum  In  .supplied      WilMu  iji.  hiuM-  of  |  ,iijj  it   ro  tti. n   iiH-irtr^  .15  -^'ju^ 

dcpurtuaani  of  luedicul  Bcieuca  liveuriiitily  deliut^d,  | 


m. 


"  "\n 


mMkttI 


a»  ikuy  1 


OLrifiK'*?  ATLAS  OF  rATUOl^OGICAL  HISTOLOGTr.  [  SlMOSS  «E>*KRAL  PATHOLOOT.  a»  e<»odnd9i 
TmnMi|A<(^d,  wMh  Note-i  nod  Addltii.u*,  by  Joakpii        lb*'  K-tiibtin*iinriii  of   lUdouiU   1MQe1^lMi  t>f\ 
Li^iOT.  Al    n.     In  ou(*  tritliiiDP,  Tt;ry  Urgo  iraperliii)  j      Pr4*VMit1oD   And   f'nrv  nf   Dl»«>»»#.     Tli   miw  i 
ctiiiij'tUp   with   :}!£iJ  cop(i^r-pUt«    UgtutA,  plaia  »yd        Toliuuit  of  213  itii^m,  osira  vli^ili.     #1  JA. 
eulored,  exlm  ololU,    f  4  UO.  j 


*1^1LUAM8  {CHARLES  J,  R).  M.D,, 

PRINCIPLES  OF  MKPICINE.     An  Ektnt.«rary  Tiew  of  the  Ctu\9 

Nature,  TreatiiJHnl,»  Dm|^not«iff,  itnd  Pro^f»^t«  of  DiseAje.   with  brief  refnark#  nu  Uyp^nk^i^ 
or  the  preserratioti  of  hciiltb.     A  new  AmeHmin,  from  the  ilitrd  ntidl  rerijcd  Lcukdoe  •iUti<iB 
In  one  octavo  voliinie  of  about  500  pn^s,  extra  cloth,     t^  50. 

b*nu  r«*»*«lv«kd  by  tt  •  m! 

Aninrk&»  in  ona  iiir»  <  '>« 

whlolj  loiKbt  he  ttO'i  '** 

It  K  MiHHdy  pro^re**'  •  I 

iiH  ill  ibo  Aft  t>r  lllf^d  '  r^, 
Jtrurttni, 

No  work  bia  ever  achlered  or  DiaJulalQed  a  more 


demorved    ropniatloo. —  Virffinia    Mtd.  and   Surg. 
JiitirnaL 


thpy  will    flbd  ihHr  Ubor  and  «liidr  moit  MBVly 
I  r«piil(t,»t*ritnfnnfffl  Mrd.  a&M«n«cr. 

Tlt#re  U  uo  wort '-        "      '  '  ■'■>*• 

I  01]    Ill«<i   plucrt  of  k\\  ,# 

A  |f»xi4>ook  t<»wldeb  no  cvtb^r  lo  our  laAfiJkfe  t* 
ca|tit>HraUle. — VhnrUMioti  MftL  >lo»tmaL 


Dd9  of  tba  be«t  wottfi  on  tbe  BatajeOl  <»f  whleb  It 
treat*  In  oiur  langaajja. 

ft  hiM  aijpe»dy  commat)d<*d  llMeJf  i^  the  h1g)i  regard 
of  tli#»  [iriirp"-*ioH  ;  M.bd  w^  m.fv  w.^M  >,iy  ttmr  wr 
kliitW  nf  ua  »lnjfh?  vrdnine  thiil  v 
ef  *o  ihoratigb  a  itrining  io  ihf  1 
aa  thb,  6tadpnt«  Kud  pfiicl^n 
theioiieJveA  tutimatety  fainUJar  wiiL  it?  kut^luu^r^—  1  %^ Medicine, 


Tbc  ab*i)1ute  Deeavslty  of  sacb  a  work  wvi  1^^ 

OTldit?i}t    to    all    it1«j     pr.-f.  nil    tu     m-M'-    O-.t    j.^'*- 
eniplrleiMtn      u 
iof  onr  high 

Hf    Willi,,...-  '  ,  ,  >.. 


H  A  RE  t SON'S  BSSAT  TnWART>R  A  COIlRKrT 
THE<Mn'  »'F  '«"*i  vi.HVlMr>*  isVSTEat  In  non 
oplttvn  rolri-  ^1   .Vl, 

Si>L|,Y  nw  T I ;  iRMH  .  luSinietarw,  Pliy- 

^,,.1  ,.,^    „,,  ;  ,.  _  ,,,,^      >r,>m  (be  >^4»coudKnsl  much 
itiHii  MilUi^m.     In  ooA  tiutHTo  volume  of 
I  l'iji'wn.M<l.riTt»  •  MXir*    cb»(h     $'2  'W 


Rl^loHfiil,  I^lho1ocf1e»r.  Rttnlnffml,  »MTln»^f»ti 


F         J.  PrnpMHur  lif  th%  FrinefptfJt  nnd  Pnu^if*0i  n/  Mt^telnr  in  BtUlmuti  Med,  OniUffw,  A*   T. 

I  A   TREATISE    OX    THE    PRINCIPLES    AND    PRACTrCE    OP 

MEDICINE;  d«sif]rn«c)  for  the-  U9«  of  StudcDtii  and  Prnclitionet"*  of  Mv^icme^  Tliini 
editioDt  revijted  ftud  enlar^pd.  In  one  largn  nnd  ulnf(«»]y  printed  ncinvn  vol  unit:*  of  l<'0!3 
page»;  handflome  extra  cloth,  $6  00  ;  oritrongly  bt^uod  la  lt»atber,  mih  rabed  bjuid«,  $7  00. 

Prom  tk*  Trf^fam  io  fh^  Tkird  Edition, 

Sin<^e  lht»  publicftilon,  In  December,  18ft6,  {>f  tbe  rectmd  edition  of  thii  tretttiae,  mticb  time  biu 
l>een  devoted  to  \U  revbion^  RecKj^nuing  in  tb«^  f*ivor  wilU  irbiob  it  ha*  been  reeeived  a  pri*- 
p4>rltourite  oblifi^ntion  to  strive  conftnntly  to  increai^e  its  wortbine^s,  th<?  rttHbor  hru*  inrrofluticd  Jq 
ib«  ^>re9«*nt  edition  addltionf,  derived  fri^io  bis  clinioal  atudie^.  and  from  tbe  biteHt  contributions 
ifi  iiiedii'nl  litrratare,  wbieh,  it  \9  b«lieveil,  wiU  enbunc^e  considerftbl^  the  pmeticul  utility  i^f  tb« 
work.  A  fli^bt  inodiflrntion  in  the  typo^rnphionl  iintingeiiieRt  hA4  ftccomtutidii&ed  lb<»M  addiitons 
wttboiit  mritertally  increatting  ibe  bulk  ofibe  volume. 

New  Yomc,  October.  IMH. 

At  the  very  low  price  affixed,  the  profenSon  will  find  tbU  lo  be  ui]«  of  tbe  cbei^p^Pfc  voltttnts 
within  (beir  reach. 


HcNBY  C.  Lea*8  P0BI4OATION8 — {PrcuiHce  of  Medicine). 


15 


th- 
ceJiT'fMlf  ti' 


Tl>la  ir.hrk.  ffhlcb  itAad«  pre^cnli«fit)  j  ««  the  ad'  |  e4«mopo1tr(iii  mf»*f Mti*< 
▼auee  sttkniijin)  of  mtfilicAl  <i«a}«ace  up  tii  the  prtnenl  i  t*  fuuDf  und  pr 
llt4io  111  till!  pmetici?t  of  riit*«tSi'in«,  hw*  for  U*  nuiiuir 
aiie  wbo  i«  iri^lt  add  wiJv»ly  kiiiowii  »*  ono  of  il!i<» 
]|<*«idir^  |>rMctlt1o[]erb  of  Uii«  cantlat'iU.  To  dut.  it  i« 
Rffldoiu  thMiiiiiv  vFiYTk  in  i*Ti>r  U^ucct  froim  the  i)r<9»^M 
Kjore  dei*<^rv»iti  of  ttiilvf^rKal  rt^comui«iiil&(iuu.— lio- 
-  ftilnif>ii  JtfWt.  J'tHmal.  May,  18^1) 

T1i<»  third  edition  gf  lhl»  tiio«t  ipxreliont  book  tearoo' 
%f  it<sr>d)«  »ny  comuieudatlon  ftiidi  a*     Th«»  v.ihiixn^, 
UK  tt  4itund«  u<»w,  in  r>!Ni]l7  M  rnnrTi«l :  fir^t  of  ■ 
eJteellctitly  prlulrd  utid  boiiad — mad  we  cu> 
thuJ    Invnry  •■<(  Amrr]'^<^ .  lUi*  rpH«Jy-f»it  puif*'^,    • 
iJ^  Jill  lu  UhnUt  up«io^uof  a.r*i 

Ml'  ,  but  \hv  eifUlfiitJK  Mf  Ibe 

b'>  l  only  Ih  U  woodnrful  Lhjit 

Any  i>ut3  tiiAu  cjiu  havo  ^rAnpwJ  la  bi«tittnd  Ibe  whoio 
teope  of  iii4«diclu»  wLib  (bat  Tig^ir  wbtch  Dr  VWul 
■Jiowji,  but  lb»  coDdroN'd  y<it  cNjai  wiiy  iu  wlilcli 
tblt  l»  d'incM»  K  pt*rf(»<<L  lU^r^ry  irtumjib  Or  FUtit 
U  pre  t-ralin'niiy  *>ae  ^f  ihn  Mrong  tn»'a,  who***  rlgbt 
fodo  Ibis  ktnd  of  tbln«  Uwell  arilmjttpd  ;  Aioi  we  wty 
BO  mi)ti*  tbutt  tho  (rtitli  whflo  wp  ailrm  llvrtl  b<*  i* 


tn  U  tlNfipmrtlr^nf  ntf'dfflni 


lido  work«  in 

■vt  liie  pr(if«i»> 

IL;*  but   l>r'Ct:v  1 

iD  thi?  «bort  iiji^cf 

V    ll.ilt    il    i-   li    \T 


lu   if..-   .^     'k.  .;..,1   .  1.^    ■ 

di^r.*  it   :iiMU..'  lU-'    ■      - 

»ii  a  Wiirk  uT   i 

Tbft  proei'Dt  eili 

moch  a(*wniHti* 

lurorm«  II*,  botb  ivi^tm  Uifi  a»  u  i 

from  thp   l&lifHt  contrilhutloiiii  to 

»hii4  tirloeluK  It  fully  op  wiwi    ii 

THfjpflJof  lihi!  i9«tr>'iie9.  Aud  i,-! 


very  ni?«rly  tbi?  nnlv  lirin^  man  that  ntuld  do  It  with  j  tieal  DtlUtr  :  wbtte,  by  n 


unfih  TiT'KiiUm  «n  lb*  voliifne  before  ut, — Th6  Lot^in 

TliU  i«4  Iti  tuino  re^pi?elJt  ibe  bfl^t  teKt'baok  of  medi- 
cine Ilk  imr  hij(j<uugc,  and  it  U  lilglily  apprt^daleil  oo 
Ibe  otluT  »ld«  of  rhe  AlUnlic,  iaa^^iuncb  an  lUv  flrNt 
eifltlou  wuN  «xh]iiu»ted  In  a  few  touiiihA.  The  «e«ond 
Bdltbin  wKn  liitl"^  wore  ih»n  a  r^priul,  but  tbr»  pre*f«ot 
biM,  ft*  tb«<  Nuthor  «ay«,  bei^a  lborr>ufhly  revtied. 
Macb  v^alMKbJM  timn^r  bJi.ii  betfii  jniil<sl.  ikml  by  iwAk- 
lug  Ibe  *■■■  ■      '  ■■    '    r.  iba  bulk  of  tbe  r     ;n  ' 

much  'iU-  ,^  WiNik  pLdnt  \q  rr. 

wurku  t  lU  I»r    Flint  \va%  \ 

puiUKon  i.;i'   iv:,,r,r,  ^rftlvtlV  t'l  tb^   VhlHf  ur    ii,,.'  i.-M.^h. 

^Landun  M«d    Ttm€*  tmd  0*^triU,  Feb  «.  18fl9. 

Pub1l4h««d  In  I.HQQ,  Ihlii  rtiUnldi*  Ikiink  of  Dr  Flint** 
ha«  iu  tW)i  yfiMr»  nxbausted  two  edilloa«v  nnd  now 
we  gUdly  aiinouo*^  a  third.  We  *ny  we  fladiy  *o- 
notturft  It,  bncaiiM«  we  are  progd  of  it  &«  a  nutioiial 


typogrtpblCAl  armnKemotit.  ;  -  -  ??  b 

accuriimodiiltfii    wlibutit     inAit>riiilly    iuciMoetog 
bullc  —8t    Lftuiji  MriL  Jrt'Mvtt^  M   I  Si  10. 

ff  th<»rt^  lie  ftm  ■  -  -,-,'-  .  ..  ,-i  ^  .  .  . . 
mlliiir  wlih  th> 
a  Hi<»rvlce  In  pi-r 
forthwith  Coii 
•oiealiflc  attaii 
rnon  P<«iiike,  tiD<i' 


*jf  tbe  Itttr 

.(ii..'ir  -i»i;i.'   *(>rk  UptHO  till-,  vi-.^m    iir.nu   mm 

(lar  knowledge. —JV.  r  Mmt  f7rne«<^  Fel» 
Prtttkal  m-'itVin^  wi^  ul  #<»ji  wh«n  ih!. 
poured  iiU  a  BHri*  nod  c*  i 

bur.      It  mild    vtH*    r 

pboMnr^ri  /(li.Kil    tbe    I 


Itn 


27,  l6«Et    I 

thiiik    ap-  I 


r<pre«eiilatlve  work  of  aot  ualy  Amertcmo,  but  of    vilU  MtxS.  and  Surif.  Jijumal,  May,  IM&. 


D 


USGLISON.  FORBES,  TWEEDIE.  AND  COXOLLY. 

THE  CYCLOP.EDIA  OF   PRACTICAL  MEDICINE:  compriMngl 

Treat;a«f  on  the  Nature  und  Trentment  of  Diseases,   Materia  Medit^a  and  Th  era  pent  ict,  [ 
l>ii««0««  of  Wr)ta«Q  and  Children,  Meilioid  Juri«*prudence,  &g.  Aq.    In  four  large  saper-royall 
octavo  vulumeei,  ot.^264  double-col umned  pogeo,  itrougly  and  handsomely  bound  Iti  leather^ 
%\b\  extra  oiotb«  $11. 
*«^  Tbb  work  contatoa  no  t#fl»  than  four  hundred  and  eighteen  di«tiact  troatiiM,  contributed 
iixty- eight  diKLiuguUhed  iihytficiano. 

the  dmy.    At  a  work  of  foferaooe  U  l»  lavaluable.— 
Wet^truk  Journal  of  M^dicinii  and  8*irf/rTy. 

It  buH  tx>#'o  to  ti)»,  boib  (IB  l^arotr  aod  teftchar«  a 
wuri:  '  -  ■  '  f  refifrenee.  ou^  ia  which 

m'  i  rbiblind  ta  tbe  cttoAt  ftd< 


tuont  compU'te   work   on    prActlcal   medldne 

txtiknt,  or  At  IfuM  in  onr  lAiiguiLge.^^f^jru'^  Medical 

For  rvfiirvtice,  it  U  abore  all  priee  to  evtry  prootl- 
titmer— ir«!«<er»  Lancet. 
One  of  tbe  inoiit  valaable  niodic«1  pnbUealloaa  of 


BARf-OW  g  MA!fTTAL  OF  TH«  PhACTICB  OF  I  H0LLA»U'8  MBDICAI.  NOTES  A»D  REFLBn. 
UKt>lCl.\K.  WiiU  AdditioaM  by  iK  f.  CunmB^  I  rinira.  Protn  thft  third  and  aolarj^-a  Bu^lNb  r4U 
M.  I>.    1  vot.  6ra.,  pp,  tm,  olulh,    |3  iO.  |      llua      In   ^ae   h«itdi»»me  iwfaro  voiume  nf  ebom 

I     dOO  poKoOi  «xirM  olotb.    #»  m. 


u 


Hexrt  C*  Lka's  PcBLiCATTONS — (Practice  of  Medtctney. 


fTAHTSHORNE  {HENRY).  }LD,, 

J.  1  rrt\/cgtr*/r  of  li^Qin^i  in  iht>  Univt-mUu  V"  FMi»M|fl»««l«, 

ESSENTIALS  OF  THK  PRTNC[pLES  AND   PRACTICE  OF  ^ 

CINB.     A  bandy-book  fur  Student*  and  Priwtitionrrs.     Se«ntid  vtlilttm.  reritfrl 
proved*     In  one  handhome  royal  J2ino.  vuUime  of  450  pageftt  clearly  pri&i*tl  «(b  iol 
oloth,  $2  38;  half  bound,  12  63.     [Now  AWi/y.) 
Tb*  vi*ry  cordial  reception  with  which  this  work  h««  met  shnwa  that  the  jiai; 
c*<fd^d  in'hifl  Dttempt  to  oondense  wUhin  »  cr>tj  von  lent  com  pfi.--p  the  iffi«entiAi 
and  pmttical  mntii^ine,  fo  a*  to  meft  the  wants  not  onljf  of  the  student,  bui 
t loner  who  de^irea  to  uoqunlnt  hime^elf  with  the  results  of  recent  advuncei  in  i 

rif    iJiA-l      1.1115'    "'ri,  ill  II  I     tli-iDMi 


^ 


fciJ  \\\K 


h»  n  flrlklDjfly  Ler*c,  fnll.  aod  cutUiT^reiieoiiive  t^ui- 

b.KJUnwut  la  A  c.niiJ«opp>l  «V»rtn  of  th^  o*M*nUal>  ■■ 
m.^Jndl  «*ci«nce''»af1  :irt,  wp  JiN/jird  nothlug  Id  »«yi 
IJi'il  U  (-  luc.nnpurablT  iu  id  v  uk'  .f  iuiy  work  of  n 
kUid  of  the  p»4»t,  OiaU  wi  »a  the  Tutur*; 

wiiltout  a  riviil      A  lu^rt  wr»  tljlnk^iia- 

prfis-^oth'^rN  with  tliH  cun->  .  ^-.fm.i^^v  X"f 

l|.»  ita  »i,«1Sovo  tlj«»rf*  will   • 
I  be  mo*l  curriory  exiitiiii4P 

ft'  y  lo  theNtttilt'Nt  lAiiti  y*>t.; 

u  .jtA  gf  Ao  «iuaU  A  bootc,  HI 

,         :_;   iil  rti.ii  iH  upp uuit  lu  ,1. 

jlfirii^ii  A  lahii  \« 

rltli  Dtjiir^y  u  -  m 

The  llirleboolc  tieforn  nn  hR«  thin  qttAlUy,  nud  we 
CAti  lh**fi'forr  »Hy  lh*l  ftll  *tnil<'ot«  witl  find  Jt  %\x  Iti- 
thIiikIjIh  gnJd«  In  lht»lr  pnr^nll  uf  cHi>1oftl  rni^dichie 

Dr    lt..r:.V,.,riif*  -jt^ilkN  r.fit  .i*  "■,sn  nrrur.tiMlan=.  f^C*  H 


!**»pi,  2ij  1*07. 


ll;;.,„. 

]  fi»r**  qp 


c.tsn^tM\   vri-   1,  ,vna   iij    hi«    ».nn|y,  n  ml    ..M      ^1 

|tii>  hi.tliijtii\  rUl  flrni   Uf    Hurfuhorne  k     ii 

hi^hty  of  the  ▼  ^lutin  ,  luH'itu*©  it  ftpprmttobe*  more  I — Auirrir>tn  jounun  Jilea,  Hcttncv^  yu:t.  m 


\YA  TSON  { TffOMAS),  3L  D.,  J-r. 

LECTUKES    ON    THE    PRINCIPLES    AND    PRACTICE 

PHYSIC*     DeHver«>d  at  King  i  Cotle^ef  London.     A  new  Am^riciin,  from  tb«*   i  »*t  t,;\ 
mid  cnlur^ed  Enpiisb  edition,  with  Additions,  by  D,   FbA5*:i»  Co^mi,  M    1 
*'  A  FriMilical  Tr«»»tige  on  the  Diseajtw  of  Obildreo/*  A«.     With  one  hundr^ 
fire  illustrations  on  wood-     In  one  very  1  urge  and  hBnd^onie  rolume,  imp<>ri/ii     --ttu 
over    120fl  closely  printed  pft|?c!«  in  Jinall  type,"    extm  cloth,  %%  bQ;  ttrungty  btrwud 
leather,  with  raised  bands,  $7  SO. 
Believing  this  to  bf  &  work  wkioh  should  lie  on  the  table  of  every  phyticlaa.  »nd  he  in  the  ha 
%f  every  student,  every  effort  h(i«  been  mode  to  condenne  the  vast  amount  of  ina^trr  whn  !i  U  i 
laiuii  within  »cnnvrnieat  onmpiijw*  und  atn  v«ry  re-asotinbte  price,  to  place  il  w  'i  fnf  i 

In    iif»  present  enlnrffed  form,  the  work  eoninrns  the  innlier  nf  at  l«ii*l  tliref*  vIji* 

rendering  it  one  of  the  che»pe?t  wofkrt  nt>w  alFered  to  tb«  AaiMiOoii  profeetsrion,  *tlj*jc  i 
OaJ  execution  makes  it  an  exceedingly  attractive  volat&«. 


.h.iUM  VU-v 
Ifij-tory  !ki..! 
n.>i».  rortsed. 

WflATTOOaSEKV'EATTITEBEIi^IDEAND  AFTtlR 
Dkafu  m  Mkoi^al  Vh»K»>,  PubllHhcil  under  the 
authority  uf  ibe  London  S<jclety  fur  Aledicul  OUaer* 


1  v»4.  5VU.  al  -JU  jiHiii-'=*,  yxlraclullj. 


Frnin  the  •eeond  Londoa  «llti<^«. 

'iiW'K.  extnt  cloib.    8^1  f'o 

Iv'S      LKrTLlKkS     ON'     THK     I'SrlSi   til 


TQivtutt,  «jctra  aluib.    ^  4Xk. 


A  MANUAL  OF  MEDICAL  DIAGNOSIS;  betng  an  Annlysi?*  off 

B\j!LX\9  an<J  Syroptom*  of  I>ipeaj)e<     Third  Ameriean  from  the  eeoond  and  r*ri«Ml 
edkion.     In  one  nent  octavo  volume  of  451  pttgein  extm  olt>th«     $3  50> 
A   Work   of   ImineoJte   practical    utility .«-/.om4I</m  I     Tlie  boul;  jnhoutd  b**  la  tbe  haada of  »riffy  jwaeUiaH 
5fd.  ThoM  and  QaieU^*  \  maa  ^I>n&Iii»  if«l.  iV*«. 


pULLEH  (HEN BY  WILLIAM).  M.  D,, 
ON  DISEASES  OF  THE   LFNGS   AND   AIRPASSAQEa    TM 

Pathology,  Physical  Di«i^no,->ifi,  Symptoms,  and  Trflatment,     From  iheweoDd  Bud  refii 

£ngliih  edition.     In  one  handflome  octavo  Tolume  of  aboal  500  pages,  cxlm  #tot^  ij  9^' 

Dr,  Faller'ft  work  on  di^eft»e«  of  the  th(*»t  wa«  bo  i  Rr- 

Torjibtf  rooelved,  thai  to  Kiuny  who  did  uol  kD#w     li' 
^  lie  «xt4ftit  of  hlfetigtigf^inentii,  jL  watminAttixr  of  w<tn- '  11 
4«r  ttiHt  It  *h«.>uM  Ite  albiw^td  tu  reniA^n  ibrve  yenrt     V'  •••#.  \\ 

oijf  f.f  print.     Di'if-rtiiln^-d,  h.t\ri?vt»r,  U*  ioipruvo  It,     oi  r. — ijam 

S>T*  fuiiur  woald  aut  cuaiteut  lo  a  ta«re  ru^ilut^aad  <  Tt-  - 


jpLmr  {A  USTIN).  M.  D,, 

-*  Fr''/fitti/r  of  tftf  PrinHplM  and  Frnrtim  nf  Mtdifini  (n  JS^//«n«*  ffmtfiital  Mt^ft   0>ttUgt^  If,  Y. 

A    PHACTTCAL   TREATISE   OX    THE    rUVSlCAL  EXPLORA- 
TION OF  TBE  CHEST  ANH  THE  DIAGNDFIS  OF  DISEASES   AFFECTING   THE 
RESPIRATORY  ORGANS.    Secotnl  aoi  re^vt!»ed  edition.    In  one  Uandfonie  octi  vo  volume 
iidt^b  page«,  extra  oluib.  $4  60.     {Jtut  hsutd.) 
PrvmUluf  tht«  obmsrvatioa  of  ihe  a**cip.**ilY  of  ciich    Ai{tt<rie.<a  nfidldae.^^ftntU^t  Mad,  and  Surg,  JawT' 


«tt]df»DT  unci  pritctltinoftr  inJ^kWi«  hlniMlf  ftcqnaiiit^d 
wlHt  KDTiiliHtli'Q  Had  pHi»rcu**ioii,  wii  may  *tRfe  our 
bi'Of^t  *>pinlon  t»)«t  f>r.  FUnrn  irPUlM^  U  onp  of  iha 
irtn*«if  trn^-tTicortby  giildeii  which  In*  rMi\  root* uH.  Tbc 
^tyM  in  ch-nr  *od  diAlineL  unrf  l»  aUo  condBP,  Wing 
fr*<^  rroiii  ttiHl  ti«D*l*JDCir  lo  oTpr-r«"ntM'nif^Mt  tinH  ntjtift- 

OD  {h«  *iim«  <abJ«ot.~l)u^ii  MmiUiOl  Pn^t,  Fob.  6, 

(ti  the  }riv»!ni»l)1«  work  h^ifhTit  n«,  w#  b»v#  « Iwwlt 
of/fict*  of  ninifly  o<H)  p»i^p»,  ndmktHljIy  ^trmii^cd, 
et*»«r,  (bortifirfh,  aod  Iticid  on  8 It  pduUt  wllUoitl  pr«*- 
llxity ;  4^Kh«tt«tVtiK  every  pulut  Jind  (opte  Umobwl ; 
&)(>tiampQr  iif  paHHiiiaad  }  o  trifle  oat  iiHi«dolM*riSt^' 
Wtiicb  du«»  crudU  tu  Un  linibor,  And  reflMIt  Koiior  ' 


Th«  trbnptor  uq  Pbthiiiiii  If  rcplvte  wKli  biltrest; 
t^od  Ul«  ]i*m«rkit  vix  the  du^m^iUs  ♦'Hpflfln.It)'  ia  tKo 
©«rly  B(«|i;i'<*,  fire  r<^m«i1(Ablf«  fm  th«»lr  Hcnrnf^n  »ud 
KT«ut  prjicik'Rl  Tulue  Dr.  FliuT"  •lyle  J»  clear  »iod 
(ili'^Atit,  )iiid  the'  iiitK*  uf  rr'>nhu»!)i»  nuA  originality 
which  piirviidi^'n  h$«  whotc  work  lend  hm  nddlttutiftl 
('irtr  In  li(«  tli<«rougtilj  prA'itoAl  ch.»rHntor,  whleh 
cutinol  fiilt  tu  obuiu  for  ll  n  \i\ttQ9  m  m  «tiLudiird  w^ifll 
OD  dU(»»Hea  of  the  TCMpirutory  iyTtUa, --^  Lontltm 
l^mc0l,  J  All.  19,  1807. 

Tilt*  !»  MD  »dmtnib1e  huok.  Exc>?llcat  Id  Ai^IaM  %tti 
■  ■'  fu,  uothl43^  l'M^lt^^  could  Inn  dwirttd  hj  the 
i»<*f.  Dr.  Fliot  f»cirich*'»  hi*  •obj»uft  wUb 
l^d  «Dd  ntit  Ml  lltll^'  utigluAl  «;>bii«]  v*tiou.— 
/ff/>llr<a^^«  At/ntr^xtd^  Jfta,  16017. 


^F  TUB  SAME  AVTBOR.    {Nmwlff  Rm^ty} 

A  PRACTICAL  TREATLSE  ON  THE  PIAGNOSIS,  PATFIOLOGY, 

AND  TREATMENT  OF  DISEASES  OP  THE  HEART.  S6*?ond  rertsetl  and  cf.lnrgecl 
e^lition.  In  one  nejfct  ootuva  to  In  me  o*  o%*er  <^tlO  fiwge*.  with  k  plate. 
Tbrmnthorhiu  teduloti^ly  improFCfl  iti«  oppf»rtunUy  flkffijrJod  litmor  revising  ibis  work.  Portlot»» 
©f  it  hrtve  bfen  rewrillen.  and  the  who!*'  brought  iipto  n  level  vrUb  the  moit  advanced  oondition  cif 
ience.  It  itiunt  tberefurv  continue  to  taMtnUin  Ua  po^itiun  ng  the  itandarti  ireatbe  on  th«  suUj«i;i. 
Dr.  Flint  cho«ea*}^f1i»  nit  Mibi^et  f.>r  hlH  r*'«<'H.rtb*<«,  ,  »bl(t  for  piirpo»©«  of  lllohinitloo.  In  eoncfNttlon  with 

ch»<M  wlitcb  hBri>b*^Q  re|"^rt''d  l*y  oilier  tni •  I  won liy 
ob»erTor» — Brit  und  fhr.  Mid.^Chintrg.  RrrUv). 

lo  ri-K  .    ■■  '    -  nu 

bi>«lttiti'  :!- 

Jl  work   WA-  :iiitn;!i   tisrilr  \      ll   .Ik.iiM   Iu    hi   I 
.        .     ^         ,  ,         .  ^         of  »ir«ry  t»rrfciitti,'u<»r — CMcaan  Mrd  Juurn 

VFn  qxixidtlon  tbe  ficl  of  any  neceol  Am<»Hrno  aqlbor  ^  '  * 

in  ottr  profw*»ioii  benij;  mori»  wxteoiitvply  km^wu.  or  Wtih  irjoro  thwD  pl4Mt'«nr#  do  w«  hitil  th**  ftdr*tnt  of 
moro  dM«nrvr>dl7  tf^oiHi'iit^d  Ih  Ibl*  conntry  iLhu  Dr.  i  thiii  work,  fuc  U  tlltM  a  wkdv  j^np  on  thn  11*1  of  tr^t- 
Fllut      We  wkUlDgly  ii<?koowldd^e  hin  fti]ceeJ««v  men    h>H^km  for  our  «etaoolii,  and  U,  far  ih«  pmcilOfui^r,  Hie 

fi«rflciil«rly  tti  tUo  voliiiJi«  ua  dijie»4««  of  (be  bf'art,  iu«««t  valkuibU  praetlc&i  work  uf  h«liliid  ^X  (i'  Jf«:<<. 
n  ini«.klug  jLnextendf*d  peritonml  ellmcal  iitadj avail-  I  N^tar. 


d  ban  Nhowci  rt-r-'  '    '^r^tin  of  ithrti^i  vhcIod 

iiiul  redvctloii.  an  w-  udualry,  Iti  lit*  lr<«N[' 

meat  of  U,     HIm  b >  MO«id*  rt»d  Nm  fnil^Mt 

Mim!  rl4>4in^Hl  prftcHcM]  ire^ili^v  4)11  th'"-^  nd 

hloriild  ht' \a  ib^  liHiid»ofall   pmcUli  ' 'i- 

drnis.    Itimt^  credit  to  Amvrkau  niinii  iitj, 

— Amtr.  Jttum,  of  the  M^d   8fi*nrfit,  Jiiijfi  l^'''^' 


-  U 
hiiudu 


J 


pAVF  {F.  W.),  M,  n.,  K  R.  S, 

J-  Seni€tr  X**f.  Pkfftiieittn  to  nmi  L«^urin-  on  P/^yeto/e^,  nf  Outfit  Hiitfiiat,  ^. 

A  TREATISE  ON  THE   FUNCTION  OF  DIGESTION;  itfl  Pisor- 

derfl  and  tbeir  Treatment.     From  the  second  London  edition.     lu  oue  bandioine  volume 
small  octavo.  extr«  cloth,  $2  UO.     (Jnst  Hmdy.) 
k  thoroughly  fflod  book,  belog  k  c&rrful  HjPtortiAtle 
treatUe,  and  aafflelentlT  «>xhaia«tlV4»  for  aH  practical 


A  xetj  vatnable  work  on  tbe  «Qbli»ct  of  wblifh  It 
trfatt.  8mall.  yet  It  I*  foil  nt  vAluablo  informatton. 
^Ctncinnnti  Mt>d  R^i^rtfiry^  June,  1&CI>, 

It  prfoArnta  tbe  reader  wttb  a  g(>i>d  aouiniary  of  what 
1»  at  pretent  known  eoQeerulni  tbcphsrittiilogiral  prc*- 
ce«iie«coaeeraed  In  dige'viloa,  tbe  paibotog^cal  changes 


thea«  praeoffiet  are  capable  of  tit)d#rgo|iaf,  mtiA  Ibe 
lr(»at»if»iii  ib^y  rwqalre..  It  it  a  oonvealent  and  pnu;- 
tte«i  work  for  the  lihrarf  of  the  praetUtofterr — tyh(c*tffft 
MM.  Kxamintr,  July,  \hm, 

Tbe  work  h"f  f              tw 

clrculattc'D.     y\'  \f 

uf  ilige^ttoa  »n  \  -  ,d 
Surn,  /ourniitt  July  10,  IfrUJ. 


k 


pHAJfllERS  (T.  K.).  M.  />., 

\^  Vtin*^^UiHg  Phtfttdan  lo  9t.  J/urvV  Ho^pUal^  Loiubm,  ^, 

THE  INDIGESTIONS;  or.  Diseases  of  the  Diffc»?tive  Organs  Fimctionally 

Treated,     Tblfd  and  reviaed  Editton.    In  one  bandiome  octavo  volume  of  over  800  [lagefv 
extrik  olotb.     {Pt^panng,) 


^RINTON  I  WILLIAM),  M.  />.,  F.  R,S. 

LECTURES  ON  THE  DISEASES  OF  THE  STOMACH;  with  an 

Introduction  on  itn  Anatomy  and  Phyi^iology.  From  tbexecond  iind  euUrged  London  edi- 
tion. Witb  ilin*tr<*il*>n»  rm  wood,  in  one  handsome  octaro  volume  of  about  aoo  |>nge«, 
exlm  cloth.     V*     '  ) 

tfowhere  can  be  foond  ^  ^v  plalo 

aad  Ino'tractUf*  btxtury  ul  i  i  rnorr  r*- 


L 


tioiuiJ  view*  ret pectlux  ib«lr  r>ttiUH]n.^y  ^niul  ih^^raivu- 
tica.— ^fPL  ^tmm,  4|f  iht  MmL  SHmt^^ma,  April,  l^t>\. 


r^iJ.  .^¥U:,  'Ml  pUjijiot.  (i.xt-iw  fJiUtj-     if.2  'rf', 
CLl'MER  ON   FfiVfiK^;    TUBIU  DUONOBIS,  PA* 


Th*  mon*  compute  work  lu  oor  Ungn 
iilitguah\t  aad  LrttttueQt  of  ihe^i'  paAaliog  aud  \uu>fi 
U 11 1  dt*«aiiea.— ir<Hilofi  Jf«rl  itnd  Burg,  Jommal^  »o^ 


Uf*  upon  the 
\ng  aud  luij'^r* 


-      In  one  oetavfi  vMnr* 

- 1   IS 

extra  alot^    %^  ». 
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Heney  C-  Lea^s  Publications — {Practice  of  Medicine). 


pO BERTS  (  WILUAM).  M,  Z?.. 
A  PRACTICAL  TREATISE    ON  UHIXARY  AND   RENAL 

EASES,  inclulinp  Urinnry  D«p*>5ita.  IlUslrated  by  nomeroaa  CA*«#  tr 
oi\9  rerr  hand#om«  octavo  volume  of  5IK  pp.,  exir»oloth»  $4  60.  (./' 
-       -  ijul  Ihii*  ilo«igu,  )ii«i  hM  not  onty  tuKde  ,  ik»«  wjrk  on  ortnarj  hlbH   


DIS- 


r  from  viirU^ui  «tMirci<i-ii  vupt  Httinnol 

ift  of  wbicli  li»  aot  f«»tiiFr»lly  l>»"i' 

-li'in  la  rhift  c-mntry      Wt»  muat 

lire  of  (hi*   book    to  »  closi*,    re 

t  Meird  to  rmiHt  lli»  lirmp- 

1 1-  from  ti.    Dr  Rtib«rt»  j  > 

■  -M.rm  pU4>n4)  Mfore  th»»  1  -* 

-     ■      '     ^y  him  uij     «i 

Tlie  hoiik  i»,  beyn&d  qucAtlon*  tJiff  most  comprpbefi'  I  17,  ISne, 


now     hi 

grrtliui;   I'll  ly  ei.ti   irn 
tiill'jpft  of  ^Hliiiij  fun  I  ► 


the    BiulUh 
It  wUl  t 

1#   hi\ok.    ^Uii    BlttCtl    u1 
h«^aiilA  til*   b**!    'r«*£l« 

Jiir- 

•  ' t ».  .1-.-  .-  ^ ..  1   .    - 

HOULAXD  ON  KETENTION  IN  THE  BLOOD  OP 
THK  ELEMENTS  OF  THE  URINARY  SBCRfi- 
Tioji.     1  vol.  Rro.  «nir»eltHh.    7Sc«ats. 

BLOOD -AK»   URINE  (MAWtTALS  OH),    By  X  W. 


12mo  ,  9%t\ 
BrDDOffDJ 

I  rnl,  Sto  ,  <?.v!rLi.;N.'l;'i,  TriJh  r,Mjr  l-.r-^  v.f:ri' '  7  tmI..  -►! 
pUte4,  and  naJUOTiuaA  w«vdH>»La.    |i>|>.  <W4.  fl  •!& 


TONES  {a  HANDFIELD).  JL  D., 

V  Ph^Hiriftii  til  at  Marjt'M  Hfnipiinl,  A'C. 

CLINICAL    OBSERVATIONS 

I>tSORDEHS.     Sffcoti.l  Am#»rk^rtij  BdUiou. 
extra  cloth,  $3  26.     {Ju»i  hsttfii,} 
Tiikefi  Me  A  vrhoUf  till*  work  bt^fovi?  uh  furMiiibfA  m  1 

tt»»nl  iif  M  Cl*l«m  of  ■. 

biour*^  ittiiur»l^r». 
Ia  rich  inlitif»  '>f  v^ii  I 

[l|Hoij<?r  wsli   '  ,  ui 

■Itlit  him  in  (I  iq 

Id^tortiiinJii^  I  rH-> 

llluu  or  euro.  — *1  ivitn  Juurtk,  Mui,  iVi*,  Jmji.  liU?. 


ON   FUXCTIONAL   Xlil'.'     "- 

In  one  bAodsome  ocIatu  Totum«>  «f  ' 

Wu  itjQiit  eordlMlly  rrtci»iiiiti«ci<l  It  lo  IIj*  ' 
(If  tlfM  flonntrr  ii»  •npptrlnjt,  Iti  a  frr^i  t- 

I  py  whlVh  *«t«U  i'tt    Ihn   m^Wl  lti.j*iiijfc  jI 


Thn  vo1ittn«i  t*  •  mcMil  «<lnilr*l»1«  o«m»— fall  «f  Irlftl* 
«8i|  pru<?(tc)U  iitigce»llooA.  —  tlufkada  Mai  J  mrmJ^ 
April.  1H7. 


DIPHTHERIA;  its  Nature  and  Treatment,  with  an  account  of  the  His- 

iory  of  iti  Pr<*viitenee  in  rariona  Contitriei.     Second  nod  rtviitd  edilioD.     la  out  ii««l 
royal  12mo.  volume,  extra  cloth.     $1  25.     {J%itt  is4ii*d.) 


ttMITR  ON  '  J*iN  ;  1T:S  BARLV  AND  RK- 

MKI>IAH9  1q  one  aoat  ucrAvo  Taluine 

["BALTER  n.\  Aai  UMA  ;  Un  P»tholo«ry,  CKn*ew,  Con- 
«e^|n<<>rici.M<,  ami  Tn>ftliii4!)tit,     la  on«  volain«victfiro, 

BUCKNKK   OS    FIBKO-BRONCHITIS  AND  RHETT* 
KATUT  PNEUMONIA,     la  0D4  ocI»t<j  vol.,  extra 
doili,  fip  1/iO,    il  '^:v. 
MlSKE  f  UNX>  PRIZE  ES8AY8.»LKE  ON  THE  EP- 


PECTS   OF 
EASE     A^ 


Titr.  \Tisr 


TIIF    Dl^ 


vu|t|iu#  i>f  43^  Pi^ftM,  «SU4*  tklfpta.     ^  Mk 


TTUDSON  {A\  M.  D,,  M  R.  L  A., 

LE*  TUBES  ON  THE  STUDY  OF  FEVER.     In  one  vol.  8?o.,  eil 

Cloth,  f  J  5®.     iNouf  R^dy  ) 
As  no  w'linlraM^  ■nriiriiiiry  of  tb«  pri^wnt  stitte  of  |  unmN  to  iMir  rtf  r1ntj»  kno-w"1<  .t«f*v  ?l    "f  irbiri 
,  our  kQowi<Mlj(e  enneurniux  t»vt^r,  the  work  will  btt  ah     m 
L%'«<ikoini«  to  tjip  iiiet11c»l  liiiiii  Vn  active  prnctk-o  ■,«  lo  j  1 
['t1i<^  etmii^ut.     To  tho  bftrd-worki^d   pruclUWiD«f«r  w\i>>     ] 
Vwl^iiPi's  to  ri*fre«li    hl«  noLlons  €OQC«roiii|r  ff^rer, 
|1lii>ok  will  provfl  mo»t  Tatnjiblrt.  ,  .  ,  ,  Wrt  hfar! 

Ouiiaiui»tiii  bin  exeotletil  Taliima  to  iitiideDt«  and  t: 

prt^reH^loQ  at  larger. — L^nd*m  Lane^^  J  quo  22,  1647    i  Mad  evidtfQtLy  tUf  rt944tU  tir«<i*tutt<r>u 
The  truly  phlloaopblcal  l^rturei of  0r.  Hkidi*oij  »a4  1  pcrleaoe.— Hr«i*A  Mediaal  J*tumal, 


^^YONS  ( ROBERT  D.),  K.  <7.  a 
A  TREATISE  ON  FEVER;  or.  Selections  from  a  Course  of 

on  Fever«    Being  part  of  a  Course  of  Theory  and  Praoiioe  of  Jtledtcint..    lo  one 
volume,  of  A&'Z  (Niges^  extra  cloth.     $2  25« 

'^AhiJ^MAND  AND   WILSON. 
A   PRACTICAL  TREATISE    ON    THE    CAUSES,    SYM 

ANI>   TREATMENT   OF   SPERM ATnRRIff:EA,     By  M.  Laluku  ksi>      T   * 
mlited  by  HHnnr  J.  McDoi  oall.     Fifth  Ainfricnn  edition.     To  ^ 
mSKASKS  Ufc*  THE  VESICULJS  SEMINALES.  ako  twbir  as^ 
ipecifil  referencie  to  \\ift  NI<it\vv»\ ?v«c,x*NAftTv»A5il ^i.\i.*t ^■ici*JtaiLlc  iind  Urvihuti  ^'n^u-' 


l^x'ttires 


PTOMS, 

n   hard 


TIknry  C.  Ljca's  PvBLiCATiosB— (Venereal  D{»m»es^^  etc.).  19 


nUMSTEAD  {FKEEMAS'  J),  MD., 

X>         profmmtr  of  Vmi^^nl  Vivrntttt  f*t  th*  V'*l.  «/  Pfty*  an*!  Burp.,  Jfkw  York,  *e. 

TlIK    PATHOLOGY   AND   TREATMKNT   OF    VKXEREAL  DLS- 

EASES.  InchnliTiK  tb«  recall*  of  rtK-ent  irive^liitAtintis  upon  tli«  BiibjtNiU  A  new  and  ] 
TitviX  Hinoti^  with  iJIai*trarinns.  In  one  large  iwid  kujUfome  oeUro  Tolameof  H\>  p»g« 
eiira  cloth,  $5  00.     {Ltifvly  Ismfd.) 

M*tL  Prt*0i  Oct  J  EMM, 

wi  "ainjTft. 

— if!  >i    iUfi  t"H  f  i'J  'i  .U(  a    •<    i-j  Jrii-ry.  /v<  '.r.-  rr,   J(tn.,  '8>5, 


WpII  knowi}  tin  oBi^  of  th#  be*t  *otliorllt«?»  of  f  he 
l»rHAPnl  t^v  i>D  til*  «iuhjf«t  — /Tri/f^A  and  Fi>T.  Mfd.- 
Chintrff   kf^ii^,  April,  IS«<k 

A   r4»fniUr  iitor«-hoQaa  of  «p«eUl  tnfbrmslioii.— 


W«  hiire  utU  in««l  with  may  whl«li  no  lUi^tiij  tii«nt« 


Tb«i  b*«t,  Mtapleleiit,  ftiK**!  laouojntpli  oi»  ihU  '  o«r  »ppror>*l  «Dd  pnUrtw  im  lh*t  iMscoud  eUliluu  of  Dr. 
■abject  \u  otir  Uug9^ix,ff,—BrUUhAfncrtc(inJournfit  \  Bum^t^i^d^  wart.—OlttJiffowMfilJttufiutl,  iVt  18tJ4. 

t„,ti  ^^.^u.*^  .  ^mji««i  ««>.»..*  Pr,^im^  i#wf  ^«  know  of  ou  lr«ilt»a  iu  luy  Uauo^if*  which  1« 
««rl  S«rj?  yu«r»Ma.  pllciiy  — BWort  mdieal  and   Surgical  Journal, 

We  b»v*  nodoabl  that  H  wlU  ■ajMrMdslii  Amerien  i  J»ci.  ;W.  I9<>il. 


PULLEJUER  {A.\ 

^  if « fy«>«  (0  the  Iddplt 

AN 


D  DMSTEA  D  [FR  EEMA  N  J. ), 


and 

i-ffion  <o  the  iidyital  du  MidL  -^^       Pnifi>tntiiri\f  Vf,n*rrftt  iHsroJttvi  (n  Ih*  (\ilUgitt^ 

Phys tein nt  a nd  8 urg**j »»#,  *V   T. 

ATLAS    OF    YRNERKAL    PTSEASES,      Translated   and    E1it<*d   by 

Frkkman  J.  Bl'mstbad-     Ic  one  large  imperial  4to.  rolurat  of  328  p»ge«<  double-col uuif^J'T 
wilh  2^  pUtep,  conlaining  ahout  150  figarifR,  beauLtfullj  Oftlnred,  nianj  of  them  the  ?i«e  of 
life;  siroTifirly  bound  in  extm  olotb^  $17  00;  alffu,  in  five  partSj  itout  wrappers  for  LOftiling,  xt 
$3  por  part.     {JttMt  RcaJiiy.} 
Afi  tb#  toecewor  of  Ricord  in  the  jrr^at  Venerral  H<M(piUl  of  Parb,  M.  Cnlleiier  bat  enjoyed 
ip^ci^l  ndvnnTngeit  for  ibe  pres^pl  undertaking,  and  hifl  iierie.«of  illujlr(itlf«ni»  though  only  rec^enily 
6ni«h**d,  !•  nlrendy  recognir-ed  ft#  the  most  complete  and  cornpreherudve  that  hiis  yet  tppeared  on 
i1  In  reprf>ducint?  iht*?;*  plate»  ^-Tery  care  but  been  had  to  preferve  their  artistic  finish 

r  V,  and  thi*y  are  ronfidf  ntly  pre -ten  led  ujs  efjUnt  to  iiny  thing  that  hntf  yet  be«ri  pr«»dueed 

ii!     .-  ::try.    The  reputation  of  Dr,  Bum'tt^ad  a«  a  writer  and  »yphilo|crftpher  ii  too  welt  knowiL  . 

to  reqnireniher  guarantee  for  the  fidelity  of  the  trnnpUlion  or  the  raJne  of  theaddilioni  introduced 
Antioiptitinfi  ft  Tery  large  Mkle  for  thia  work,  it  is  offered  at  the  vrry  low  price  *»f  Thhbk  Do( 
LAR8  a  Pnrt,  thuw  plaeing  it  within  the  reach  of  wU  who  are  interrflted  Iu  thiF  department  nf  pnws- 
ttce.     GenUemcn  denlrinii^  eftrly  imprej'j'ions  of  the  plute^  would  ilo  well  to  order  it  without  delay. 
A  •peeimen  of  the  pUtes  nnd  text  sent  free  by  mail,  ou  receipt  of  25  cents. 


W«  w\nh  for  orif**  tbnt  niir  proTJtico  wkb  ooi  nsiirirt* 
ml  t*  inetliiMlii  of  tr<»;itTTirf]{,  tfiitt  we  mlfbt  *ay  wimi^ 
thini!  iif  iIk"  <>MituU;'  lie*  lu  tbt*  v^lunrK*, 

—  £i«n*fv«  Pratrttiii'  '♦. 

As  ft  whole,  It  hi  '  ^t  can  be  tiiu^ht  bv 

meaDMof  platoe  and  ptOAL—I^ituLjn  Lanctt,  M«ren 

Hnprrior  to  naythlDf  of  the  kind  evar  Vfore  lji<«ned 
OD  thUc>)rit1i>«0l  — Carithin  Vfd.  Journal,  M»rch^  (H. 


Thi'   i^fM-lWlnu^r  wtio   .l':»-trp 


%h 


to  nu<Jer«l«ud  tHln 

fthoatd  ulfiKln  (hlR, 

I  k  nTtor  puhilMhed, — 


rii]:<  I     r    -  -r.irv'i^ly  aeifoDd  lo,  we  tbiak  wemiiLy  truly 
Mjy  t-^  '.  i  •  ►  r  of  iU«  Dluttrioufc  «ud  »ein»r>iliU  l!ic.»j.J. 
whili*  io  ihi»  conuiry  wm  tlo  not  liontll  i' 
Ur.  Hnmittt^ftd,  »*  au  Huihorlty,  I*  wi 

A««>itrhi4t  .Mil  ri'»,\»>*  lUm  i1m«»<'   lUii^n. 

\T  ■  . 

I" 

W  L     .  ..    .    _     .  :.  .  ,      .  ■  „  !    :         1    .  :  '.    .  . 

The  mo»t  KpUtiitldly  llhintntod;  work  la  the  lao* 
gniif«>.  Nfltt  ii)  our  opiuion  fkr  more  imelal  thaa  fbe 
Freneb  oiIi^IqhI  —Ani  Jnnm  Jlf*4,  BcifiMsm,  Jau.'Hl* 


TUf  fifth  ami  conclading:  nitmWrcf  thtat  mitgtiineeiit 
work  hn%  mmtxhfd  jX<h,  aa<l  we  hitre  uo  hdtlitAtioii  ka 
i«y<UK  thftt  If*  lllo«tn%tlou*  »arixiH«  tho***  «ir  pr<»vlf>u<i 
auiitbenu'— ito«ftfH  JUtd,  and  Stirif.Jourviut,  Jeu.  14. 
18()9. 

Other  writort  bralfJr^  ST  CuH^rJer  have  gWen  o*  r 
gooJ  jireMnnl  nf  tlk««  (UrniUk^*  *j(  wblcti  h«  Ir^gklA,  bat 


and  thiM  Ire  dortii,  Id  ^ 
A  v#ry  r^ii.d«Ul#>  uae  - 


B' 


'ILL  (HE  RK  EL  ED, 

ON  SYiMHLLS   AM)   LOCAL  CONTAGIOUS   PISOHDERS. 

one  handhoiiie  octavo  volume  :  extra  cloth,  f.S  23,     (JuBt  hwfdJl 


In 


Rringlag,  i«  ' 

AliMl  diiWOi  |t>  r 

ability  tbe  r*"- 
re*pe«^t  n  r.t.i'i  . 

Ana  a  pii'''>    :<.! 
f.a-Hin   »r       ',^ 


"^     '■ tre  of  Ihe  4U- 

i  *f  wMh  gY*>mV 

U  I"  lu  *Vi«f» 

<"•>-  »<'■•«.  mill  oMii  whieh  abofilil 

library  «f  every  aurgeoa— CVi/t- 

'   Jura,  \%a/A 


The  Hntbor,  from  «  ra«t  n^- '     '  - •--■- 

ft] I   iif  which   he   w*»  pf>rf' 
Iftkea  Id  enu«(r<if-'l  a  new  I 

e«<»fl«d    la     ItrmluCimt     •    <fiir"i*i     TMium.-     ^^y^• 

«uh)e«t,— y^urftW^  Mad.  n%\d  ^urg.  Jaunuit^  May* 

The  iuo»i  niDVtttitiiDl  aod  r«ft4jf  bt^s^k  of  rafcmo 
w«»  hftve  tti*t  with.— ^^^   y,  Mvit    M^'^ni,  Mfty  I,  IB' 


Bl,  iioiUt  Mild,  UH'i  Huiy^  Jfjur^* 


^ijr^.  Ju 


m 


Rknrt  C.  Lea's  PrBLicATioss— (Hi^fd 


^    ON  nr^^         >  OF  THE  SKIN.    With  HI 
A  SEKIES   OP    I'LATEfe    ILLUSTRATfN 

EASEf?   OF   THE    FT^V         -.-:-.:--      r  .,„„»^V„..,,tifa 

And  «mbnkciiig  HI''  r  t^  hoi 

them  tb«  «iB«  of  Biituf«,      Trice,  tu  eXLfxk  c!loLU«  |.ji  ^0, 
Alffo,  tbe  TeJEt  Aad  PUtcff,  boand  id  one  hAiiH«oiDe  rolosnt**     ] 

The  |»re«»nt  frdklon  b«j!  been  cart- 1  p 

be«n   itpeeitillr  dUeeled  to  tb«  prtL^T^  ...   ^^r.  » 
COQctii«i<<n.  wc  rentore  to  rruiArk  that  if  ad  Ji«iit«  snd 
cnce  between  oar  pre^^enl  opinionf  and  tho»e  imnouarMl 
i«rve  tbftt  fcienM  aad  kA0irl9dg«  ar«  progrMsWe,  and  tb&t 
irhb  Ihr  timet. 

T;  •  "  \     '     "     •  ■       '  '     I  tbe^ 

f»r'  Jr^d 

fi^ri..  _'  __  :  _    ,         hfuia 

Authority,  whii^  nt  tb«  ^arnvtime  it  hn«  BdiiitioaiU  ciaim«  on 
Cb«  Iiil<«l  snd  nio*l  coinplet*  work  on  !he  subject  in  the  Engli«i 

K'lr  «i«  tb«  oti«  h'  ''*T»<t»l  1      W<»  e»Jt  Mkfel; 

A&i!  i.«if     Mr,  V,  M  b*ld  i  tbe  b«*t  w«rt 

r/  lu  lUI-  'if  ^«  aod  I  the  Eoflijfb  \m 


♦di^SB 

tbi,tw«1 


fii»  b^'uk  '^n  aiiH 

nrdv4  m»  ufi«  of  tb>^ 


Ibi* 

«r  I 
tt.> 

El>.    ,.  ■     .    .  . 

Ko  oae  Ira&tliif  nklo  dlwAw  khoold  b«  «rlth9iit 
&  eapX  fif  tbia  «tftiid&rd  wotk,  —  Caiik4»da  Lanc«i, 

^r  THE  SAME  AFTHOR,  — 

THE  STUDENT^S  BOOK  OP  CUTANE01 

EASES  or  THE  SKIM.   lu  one  verj  hAodstmie  rujal  llmo. 

fJELIGAN  (J.  MOORE],  M,D,,MM.IA„ 
A    PRACTICAL    TREATISE    ON    DISE 

Fifth  American,  from  the  M<?ond  and  «niAfi^«.l  Dublin 

In  one  neat  rojal  L2mo.  Toltuue  of  402  pag9«,  extra  cla| 

Pnll^^pqaftl  to  nil  tbe  r<>qutr«tnfiat*  inf  Btcidf*Dt»»Dtl     faJljr  up  to  the 

yontiR  praclUloaen.     It  It  »  work  Ibal  l!^»  •tt«cnl  its  " 

IfroimiJ.  ihJkt  w««  wotthj  the  repotntlou  of  ihp  ■Q- 

Thor.  MDd  the  bif  b  ponttion  of  whkh  bun  b^Q  main- 

tftlued  by  it*  Idarnededitot.— l>Mi&lrn  Jfed.  Prt^sand 

Cirevtnr,  Sor.  17,  18«fl. 
Of  tbe  remainder  of  the  work  we  hare  aotMa^  be- 

jobd  aiiqaat]fiie>d  comm«Dd%tiaD  to  offer.     It  Is  *>*>  T&r 

khtf  most  CiJinple(e  one  of  lit  Kiie  tbat  Uh^  Hpi'^^ir**!. 

ftu<]  ft»r  the  4tQ'i»^ni  therecftti  be  fiuDe  wi   . 

pure  with  it  la  r>nictic3kl  ralae     All  tL 

T^rie«  in  I>ennatoloffv  bav«  beea  dalv  i,  £ 

iheir  v&lae  JncHf  eitUBAted;  la  a  word,  t^«  wvrk  is 

^r  r/fir  bamb  author.  

ATLAS  OF  CUTANEOrS   DISEASE 

Tolume,  with  exqaiflit«1j  colored  pljit*#»  Ac,  prenenUof  ^ 
di«eA»e.     Extra  cloth,  $6  50.  ' 

The  dlAgDosls  of  ertaptlve^  dl^ti^^L^e,  hower«r,  nad-er  I  locllned  to  V' 
it]   elreamttaneet.  It   rorf  dlQeiilt.     X.^r-frr^n-i.-.^,  I  hintne  j»«urAi« 
Dr.  N'*]1j:]»tt  has  certainly,  "a«fkr&Apu<^ 
R  raUl'Tut  jind  accuratt;  r<>ipre(^Qtitllon  oi 
dl•«lL^^A,  nod  there  can  be  no  doobl  thar    .         ,  .  . 
will  be  of  frwt  QM  to  the  atudebt  and  praotit'uirr  iu     il^ner  lu  tbi^'  i 
drawkni;  a  di««(iia#iaai  to  the  el*««.  ord»r.  mod  *pe<?lA*     wiih  flie  bo^nnt] 
to  wblch   the  partieolar  ease   may  l^eioo^      While    m»rkahle  for  t 
looklfif  Qver  tha  "Atlaa"  we  have  bene  iadueed  t<»    it  e«*ti9tl(utea  »i 
eicamiDe  alao  the  '*Pra*rtical  TrcatiiM).'*  aad  we  are     of  a  practical  i 


ino«l  TaliUkhle  I 
Jan.  1%  IH57, 

Thlc  iiH»iTwetS 
S4aerthe  deathi 
ofaki&dlM 
tbe  rvf^ndlli 
by  the  !♦« 
fan.  Thil 
a«  to  de«^ 
inaoaal  ( 
by  the  «ti 


m 


IJILLIER  (TH03IA.%  AID,, 

^■^  Phufii'^inn  in  the  Skin  O*  i>nfim'.nt  nf  mtvtrrlfjf  f\ittfg§  i 

In  one  neat  Toyii\  Xtvao.  v^\um*  ^^1  uJa^i^A  ^^^  ^ 


TlK?ffRY  C.  LiLi'fi  PirBLTCATlONS — {Dinennes  of  Chilifren), 
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UMl  TH  (./  LE  WISl  Jd.  IK 

A  COMPLETE  PRACTICAL  TRP:aTISE  OX  THE  DISEASES  OP 

CHILBREN.    In  one  bandjoise  gvUvo  rglume  uf  620  pag««,  oxlrn  claili»  $4  7d  ,*  le«lher» 
Wr  fiJ4r«  no  work  ayt^-m  tlie  r>i»«*»<»*rtf  lurnnex^iBd  \  (Htp*>rtFiiicfl  wlilrli  h»*  hiiK  lne-i'D  fitiiiiTsVf<l  to  jicinTrf*  In 


C1«i|Jrtiii>iJ  w>«itih  caa  compare  wUU  ix — Hnfffdn  MttL 
Thfi  d^^'H^ript'iott  of  thiii  pntHolngtf*  «]rinpfnmii,  t^nd 
Jfnl  yNi*r«'#l.  April.  ISflO. 
1  Ic,  that  At  u> 

'I  ...  .  v.-;ifiMl    WltJl    rt 

If   IhAt    id    QOt 

..-  Cirth  tbn  ap- 

|i,  Mv.ti  ..r  111  I  \r.ii.ir  .riMiLt  It*  pn^'.'*.  — '/<«et«iwrf<  Jtfecf. 


OM  \\t9  tr^t^i taettl  ot  k-j  of  llie 

boHC, — Itominitin  if'  < 

The  AtitbDr  of  tbt«  7010010  ifl  ir^U  kuown  aM  a 
TftUef]  c<intHhtitor  to  tlie  lil^^riitaro  or  hi*  spteei^Ilj. 
Tti4i  fkiitlifui  mAuiier  in  wrbteb  U«  hus  wurlced  Id  the 
pubtle  lQ9tUut40Q»  irlth  wfaJcb  hohiisbQeti  eoniiPCle<J, 
tin*  ci»Qiicii!>i»ri4i(i>i  n^gurd  for  truth  wblcli  ba<  for  yea-r* 
f)'Uiiitcl«'riit<Kl  1^1 1  lii*  r<i6ij[Lircki4»(v  lite'  <!«»*(  Mmnitnt  of 


tUCUt  of  lljo  V.1 

Uoo  of  ftll  tb^ 
m«ke  It  OD«  of  r 

preaent  oumpn-**,  iJiit  Ciiu  bo  i>lui:tiji  i^i 

any  «(*«1(er  utter  tratb.      Tb«  ruhima  m-' 

4ini  f'irtlLK'r  t'sulillhb  for  the  writer  ai^  > 

r  tr|i>u  »»  a  car«fn)  observ< 

,  »  *af<?  ftD'l  I riii*( worthy 

Wt*  haw  iwmaod  Dr.  Smttb'a  book  with  not  ji  lUtl«i 

BAlUraelloU;    IM-  '■■■'  — ■»   --,  — ^il-m   w..rL-       W..1I   ...hJ 

corrMJtly  wriir 

cooci'.«,  yor  oni  ;> 

woleoritfn.'  ■'  r< 

aA  a  lox! 


pay  DIE  (/>.  FRANCISl  M.n. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREX 

SUtb  «*litii)ii,  revbeti  and  atigmentCHl.     Tn  one  large  ootuvo  vnlume  of  nearly  8(l0  olo«elj 
priQtei)  page«,  vKtra  oiotb«  $5  26;  le^itb^r,  $6  25.       {LttUly  h»n4d,) 
Dr,  Toiulie  hac*  bi*F>iii  nri«»  .>f  tVio^ti  ^h-^  hare  p'^r- 
fnrmi'J  ♦orb  a  M^rv  n  re^uU, 


ffC.'-rr'il   111  a  I    liigli 


'ibrc 

IN     Tb**  pr. 


I   i>«  tbi' 
ucoutea- 

ill  {if  ttU 

-nofan- 
I  bytba 


before  his  pountrymeu  *•  »>nr!i  pocnUarly  prrM^w*tn»nl 

(a  tbia  d«parttnt>'iit  *>f  medlekn^      Hi*  w     "    '  u 

Qf  a  Htaadui'J  for  pnMStitilonern  air'  <- 


d«atii  that  tt*  ilo 
tlmt  It  hft*«  v\^ 
onc«  mo  I  It  to 
rla.y!>  \^y  Wrtn.! 
(ill,     ■  .'^ 


1  tni^rff  ttdW  thnn  r^ 


1  tion  10  Am*  ,   8r«l»dmoiitol>*»ihebrtMw..Tk 

*  /  luai.  — Arw  ildi-en  lu  the  Kii|rlt*h  lati«urf«, 

M.dtl.  .1    1^K>  '  ^^^^  iitHwi;ii,i»iaiidJiii«»ll  rhat  bim  br»ii  piihri-hpd,  w« 

:Vo  nihiM  tri><Jttl««>  on  tbia  Kiibj^ct  1«  better  adapted     i^ltll  r«^rd  It  in  that  UghU— jrfd;e(i/  Ex^tmiHtfr 
to  the  Amencao  phyctciaa    Bf.  CuDdleUa»loti|r»tood  I 

\^EST  {CHARLES),  M.D., 
LECTURES  ON   THE   DISEASES   OF   INFANCY  AND  CHILI 

HOOD,     F*mrtli  American  from  the  flfth  rerwed  and  enlarged  Knglisb  eOition.     In  out" 
large  and  hnrKbomi*  ocUvo  volume  uf  666  oloeelj- printed  pages.     Eitra  oloth,   14  60; 
limlber,  $b  50.     [Littnlif  issnud,) 
Of  nil  tbf»  Kef  Hab  writer*  oa  the  diNeaaea  of  efett*  |      Dr.  We«t*«  volQine  1%  \n  our  oplaloa.  luroiuparabtj 

l)r    VVent.     F  havi'  held  hi«  .»p4nlon                                          '                                    V                      ^ 

jndicUl,  Miul  I  hitn  a*  oonof  the  b)«h>                                                                                                       1,* 

ItvUif  Anth'^i!  :«llr»}lt  s!f»^*n»-lm^nl  of  ini   I                                                                                                           i- 

vn\  *-ri.  I  -...,,.                                                                                                            ^^ 

wHtlUs  I 

trion  *Ln.  i<« 
..f  tbi?  Oi-*l    I  ^ 

ooraaluDk  wli.  -      ■  ,  |^l 

irJU   ait*«rly  fd»[  ro  u«ihj  us— ii'»*{<o*  .Wtif,  t/Mii  aur^ 
Jour n*  J,  April  2«,  li»<;3. 


I  «p|M»iL^oii itt  liLUcaauUjr.— if^/ui4^  Jl/<:(iic<;(i  Juuk^Hui. 


^Mrm{EO\STACE).  J/.  />.. 

*^  Phy>rician  to  Uu  Sofihv^rH  l*on4on  Fret  DUpenmry/^r  8tek  ChOdr^n. 

A  PRACTICAL  TKEATISE   ON   THE  WASTING   DISEASES  Ol 

INFANCY  AND  CUILDHQOD.     1  vol.  8vo.»  pp,  195,  extra  clotb,  $1  6U.     {Juu  iUaJy. 


rjE  WEES  (  WILLIAM  R).  M.D,. 


I  A  1 


IhM  Univerwity  *\f  PenHMyiv^nta^  4tts. 

A   TREATISE   ON   THE    PHYSICAL   AND   MKIUCAL   TREAT* 

MKNT  UF  CHILDREN.     Eleveulh  edition,  witb  the  author  8  Usl  improvi&meui*  and  €iot* 
r«tiUoa«.     in  oa«  votaro  rolume  ol  548  pagea.     $%  bU. 
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HuNftT  C.  Lba^s  Publications — (Dt»eas€a  of  Wbwken)^ 


/THOMAS  (T,GAILLARD),M,D.. 
A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEN.   Se- 

rond  edilion,  rtjvijj^cl  nml  iinprovotJ      In  nae  liifjtrf  uTtd  hftndnniai*  oct*ifQ  voloiacnf  4SI 

pftgei,  wUh  22&  Ufustrntiona,  pxtra  cloth.  $(>,  leather,  fd.     (iVo«p  BaaJy.) 

Fro^m  the  Prefat^  to  the  Strand  Etiinon, 

In  n  pcienoe  8ft  rftindty  proj[fresj«iv«  as  ihtxi  of  roedicine,  the  protV**ioii  hftt  a  Tij;htt«  rrj'  *  ^^^'^ 

wh<*n  ill*  nppr«})mlion  of  a  work  i*  mnnif<?*t<'d   hy  rv  cnll  for  a  new  edition,  th^  n«»h^r  •'•    •s)^  ^ 

»fM>f>d  by  giving  to  hi?  hof'k  whrttev»r  of  ^lidiiiotial  rnio©  miiy  be  deri''  ♦  I 

exjieiterice,   umtiirer  Llioiight,  and  th«  *»pp or* unity  tVtr  corr«»otirtnr     J  fi* 

author  uf  the  prudent  votuino  hiw  sought  by  a  oaroful  reviiioo  of  the  wL- ..  ,    * -    —  . .  .;_^i 

of  a  <5hnpt«r  on  Chloro<*ii*,  U}  render  his  work  more  worthy  of  the  fiiror  wttli  wliieh  it  6««  t^«D 
I  receiri'd. — Nkw  York,  Mnroh,  lSfi9, 


If  the  P3£cvll(}Di*e  of  &  work  U  to  bo  Judged  by  Urn 
I  fnjiid  xAte,  thiH  unu  inu^t  tuH«  prereilooee  or«iIl  o(lter«i 
I  UpiJD  lb.*  pjioio,  or  kindred  ii«b)e<!tn,  »:( «?rJ<J<'n«r«»d  in 
I  tlio  "bMrt  Ihno  rrt>m  114  0n»t  appo&niDC<s  Iti  wltLcb  m 
1  Heir  <«!it!i>D  1*  called  for,  r9»aliln$,  *^i  wo  ftreloforuhfd. 
fr  it"  i>i"  .yf.  m^f  i.tii  m^  rJt^^  proviouD  large  edilluQ.  We 
ry  to  reetjnjmend  tbl«  work 
w  wtil**ly  known,  nod  mot^t 
.  I'      r  will  c<*rfinJu)v  do  *i>. 

,  Til  Ntiiil«<ii4Fi  wo  mil  '  rtH'omuieud  U  m  tha 

bout  t<*xt  book  on  il  liilvficxUDiL— 5Mr(iti^ 

I  Jf«f   ft^imrtfT^  Jnu  . 

Of  all  the  Army  ofbouk*  thfit  bare  Apptoarad  of  1nt« 

y«**ri»,  mi  f  h"  il ) <•■(*!* -+>*t>f1'h If*  it1f»rtiM  nnA  IH  ffpiM^nibigft?*, 

'■    ■  ■         .    -    '  ■         ,'.  '    ,    -..,  4u.! 

,        ,ctl^ 

If  noi  (he  bcftt  worV  r^xfiupt  *»ri  t)io  ^nTilr^cl  of  which 
I  It  rr*Rli,  Jt  1r  cri  llmr.     So 

fthorl   a   llm<»  hii^  :  ihI   pr*?** 

Iltfimnil  tr1rlk«otnii'  -rrMHffMij, 

I  tlkiit  H  w.tttbt  be 
i  Tiow  of  wUjiI  !••  B<r 
t<«]Ct-b<M>]<  «f  GytMi 

Thl«  \%  tt  D«w  and  r«vt««d  edlHoa  of  n  work  which 

*•..  ..w..,iMv  uoiieed   *l  *orm?  loo^th,  Kod  ftjtrneHtly 

•  i  i<Mh<^  fnvoribl't  utitiotkoti  uf  our  ra*(lflr«. 

I  a,  la  the  •U*»rt  wpMn?**  of  oac*  y»"»r,  IhU 

!>  "  F'^ike^  Ufi  iippCHfAOce,  ^hf^wn  riml  the 

i.  ^r  tlio  profiv-tKlon  h4i4  Uri^ly  Ci>4j- 

'  vregavoRt  that  iime,—  OinciH»QH 

|(  l!4  <ti  uliort  K  itma  »liic^  wn  gnvo  a  full  roTlow  of  i 

I  |)in  dr^l  odirjon  of  tbl«  huMk,  tl»Ht  Wi*  d«»«im  It  only 

a«04*"«Mry  Daw  to  cuil  atiuiillrjo  lo  tbo  Ncoottd  *pp0iir- 

I  *uc4*  uf  ihtf  work.     ItM  >iicniMi(  hut  becD  rem&rkubli*,  [ 

'  And   ire   cun    only  poDi|(niiuU|«i    ihn   aiitbor   od    llio  I 

brilliant  r^'Ci^pckin  hl«  book  b*creeetvad.— JIT.  J.  M^d, 

Journai,  April,  18«».  ' 


work  BA  it  now  ntsndi  U  «q  alwAloi* 


We  f**gi*rtl 
ik»f  v**  Ad  a  u  V 
«nd  Stirff,  J<j 

The  wboirt 
Ind1«p<«n«ftbli< 

dlHIMi!H?«of  r»>i 

rno*t  folly  A I  fi»» 

tliology  — /,r.  a 

We  hiiv«i  aMldota  rc^  »  tticdieat  book  in  wbM  v% 
fouitd  *io  mii«h  to  pTTil»#,  wfid  -if»  htt1*» — ^^•**!»  fe*f^if 
HM  V  to  abj  ort   !  '  '    ' 

i1«{trtn.  W- 
r.'irtf*w  wH^ 
vrher''   " 

pvviy  ; 

Jtmnial,  ^prU  23,  lS<lo 

The  nQrnb«?ir  nf  work*    puMUt,,  t 
wntiieo  U  lHri(i\  uol  a  fi>w 
Kot  i>r  th»ii«i  whtclt  (irt^  . 


pliy»,Mnvi%.  —  CiHclHntiti  Mctt.  Bwpfriifry,  ll»y 

Nn  ciii«  wUi  !        ,     '  "      t 
ri*(%iliilil**,  mi  I 


votiiint^. — A',   i'    J/w/.  Kectjrd,  Miiy  li,  ISCO. 


« 


QnURCniLL  (FLEETWOOD),  M.  D.,  M.  R.  L  A, 

OX  THE  DISEASES    OF  WOMEN;    iueluding  those  of  Pre^i 

iind  Childbed,    A  new  Ainmcftsa  edition,  revised  by  th»  Author.    With  Notes  mnd  Addili| 

by  D,  Fbajii^is   Condi r,  M.  LK,  Jiuthur  of  "  A  Praeli«?ttl  Tr«atife  on  the  Dif»M««  of  i  

dren.^*     With  numerous  illustraiiona.      In  ona  liLrg«  &tid  h&ndsomo  ocIato  Tojume  of  W§ 
pages,  Bxtr&oloth,  %A  00;  leather,  |5  U0« 
^r  r/ZJ?  8AMB  A  jyTHOH.  

ESSAYS  ON  THE  PFERPERAL  FEVER,  AND  OTHER 

EASES  PECULIAR  TO  WOMEN.     Selected  from  the  writings  of  BrUisb  Authors  i 
ouB  to  the  olone  of  the  Eighleaoth  Century.     lu  one  ne*(  ocIhto  volume  of  ftboutl 
pages,  extra  cloth.     %%  50. 


BROWN  ON  SOME  DISEASES  OP  WOMEN  AD- 
WrrriNa  op  BUEGICAL  TRKATMliNT,  Wlib 
hjiudKuxne  lilanlrationfl,  Oae  rottmiQ  Sto.,  extr4i 
etnth.  pp.  270,     4^1  60, 

^  ASHWKLL'S  PRACTICAL  TREATISE  OX  THE  DIS- 
EASKS  I^KClIblAR  TO  WOMEN.  Hlusimt^d  by 
CiM^'N  di!>rlTfid  from  Hoapitnl  And  Prirale  Pr^cilca. 
Third  AinwrlCMU,  from  the  Third  and  rinrU^d  Lat>- 
d>>Q  '•diiloQ.  Ju  &\\9^  octaro  volume,  entra  cloth, 
of  .'»2s  pitgi»st,     l^a  m. 

BIO  Br  ON  THE  (  *)NHTrTtTT[ONAL  TREATMENT 
OF  FEMA  LE  UmEAf^fiS,  hi  -io*,  H««t  roynl  12mo. 
»olmniv  extra  clotli,  of  about  2.^0  paitA*,     #1  fhi, 

l>BWEE8^fi  TBEATISE  ON  THE  DiStASES  t>F  FB- 


MALBS-     Wltb  nitt*tr»t1<vB«.     Bli»Tf«lh 

W^ith   the  Ai:  '   •V*|||(^ttU  Aoi  4 

tioQH.    Id  Mio  tff  nae  p*^s»t 


BENNETT'S  PRArTir^T,  tT?FaTT*?E  f»?f  TNF 
MATION    -M--    -'V'    ■■■•-  ■■■  -  ■--- 

A^M'ENDA 

vinud    Kfi|;U-Jj  *^*iili'iii       I    vui.   Svk,,  i.»j    aL^^hI   ^U© 
pagei,  tfjcira  eloih.     fS  70, 


Hbitrt  C-  Lea's  Publications — (Diseases  of  Women), 
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r 

V    JJfODGE  (HCGH  LX  M.D. 

L  ON  DI^^KASES  PECULIAR  TO  WOMEN;  inehiding  Displace^  men  Is 

^K  of  the  Utt-rus.     With  original  lllu!«trftliotJ9.     BecunfJ   edition ,  revised  Am!  enlarged.     In 

^^  0B«  b«Jiutiful[j  pnnted  nctflvo  volume  of  S-'Jl  piigep.  extm  clvth.     $4  50.     {Just  hs^rd.) 

*  In  tbe  preparnlion  of  thi*  edilion  I  he  nuthar  hjui  irpared  no  fMitus  tn  impruve  it  wiih  the  r«j«uUfl 

of  his  <;»hpervntttm  and  stiidj  during  Ibe  interval  which  hn?  olnp^ed  jinoe  the  fir>t  iipfiriiriince  of 
ih«  work.  Conj'idenible  addiliona  Imve  thfia  been  mnde  to  it,  which  have  betMi  partially  Mconm- 
tuQdntrd  by  an  enitirgeqieDt  in  tbe  sise  of  the  page,  ta  ftvoid  increufing  anduty  tlie  bulk  of  the 
volume. 

titoirnit,  to  titke  strong  rroiio^  ilgJilneit  mADj  of  thfl 
blglicnf  iint)ior<fl.>i'«  hi  tfiU  tumncfi  of  meJlcUTur.  UUA 
the  ftigniiHiir  -I  *  h  olfpfH  In  nqpiiart  nf  hia  posi- 
tion lire.  Ill  r  ,  well  pu(  Jiioiii#ronj*  wuad- 
oo|«  AitLtru  lL  i  ihti  work,  hdiI  mJiI  luettlca- 
Tiitily  to  lit.-  i.r  [1.  r  '»[<[<ri>ctAtl<>ti  of  lt»«  v«irlous*l7 
•hwpiMi  Ini^trumr'nt'i  rft*'rt*^\  lo  hv  our  ttnth'^r  A«  K 
eontrlbiiiloa  to  Itic*  itttiilv  of  womttn^ii  dVM«iii«*>H.  it  Uuf 
grvm  V4lrif>.  Kntl  U  AhnniUQlly  aMa  «»i  MriDil  i>n  It* 
own  iii»*rit4  — A^   T  Mf<th^ttt  Rtei/r4,  8epi.  K'«,  1W», 

En    (li).    ]»^>iiiit    .>f    vli.T.r      ih,-    ir,'Alt-if>    of     J'r  ,tirN«or 


1 
I 


JHmh  P«o».  W.  II.  Btfort>,  o/  tJu  Bit9h  MTedleal 
Cnilrgt,  Chicago, 

The  bonk  b««rt  tl*'  iitipr«>M  of  ti  muter  liHni).  Had 
fiiQult  &v  lis  prp4*c*^i«'or,  prov©  arceijfrttfln  to  the  pro* 
fi«*i|uo,  In  di»e«ii«H  of  woinea  Dr.  Elortg««  \\^*  n»ttit>- 
U^hod  «  nehoot  of  tre&tment  th«t  hu  liecome  wurld- 
wldp  la  fume. 

ffOITi     ' 

book 


Holjrti'i  wftiic  le  Irnljr  an  orl/^oitl  oim 
'  >  rndt  coQ«eqii<«ntly  no  ^n«*  o«o  p*>- 
fhont  le*ra1ni?  ••uoHhlii;?  t»ew     The 


I  t»f  I  bill  oigiia.     H«  i?.  •li<*po-<«<a,  iiK  n  t*"»4- 
«Ii«ror  iu   the  frequeucj  of  lutlHLumuUoii*  of  tke 


—i^uaitfic  MmL  a«t<i  <b'Mr|/.  ^v4irM«44»  Uei*  lotto. 


^EST  {CHARLES).  M,D. 

LECTURES  ON  THE  DLSEARES  OF  WOMEN,    Third  American, 

from  the  Third  Londan  edition.     In  one  nent  ociftro  volume  of  about  650  pagefi,  eitra 

cloth.     |i:i  76;   leather,  f4   75.      {Jitfi  hsueti.) 
The  reputntion  wbioh  thia  rolume  ha*  DuM^nired  n»  n  standard  book  of  reference  in  lt.«  ilepArt* 
ment,  retider^  it  only  uecesKHry  tr>  my  thrtt  tbe  prerent  edition  biu  received  n  enreful  revi»iion  nt 
tbe  bflnda  of  the  nulbur,  reaulting  io  a  eoDatderabie  inorease  of  sise.     A  few  noLicea  of  preTiooa 
•ditions  are  subjoined. 


He 


Th«  triaatior  of  the  autUdr  le  excfiineDl^  h1»  d<«9crip* 
Itou?  j<raphic  Aod  perHpinjou*,  und  \i\n  troAtmeat  up 
to  (be  IhtoI  «f  (he  LLm«— cl<5jir.  ptticlM*,  d0ttnu<«,  tiud 
tnnrlcM   hj  Atroug  cauitovd  i«ti»e, — (fhU'i^gg  Meti, 

^2«  CUB  not  too  highly  recomtne  nil  llil»,  <3ir»  «<»fi)i]il 
K}f  Xir   W^mt'tf  fXf<*ltetiC  l»-^"^ 
^f>f  fomalo*.     W«  Icnuw  of  li^  ■ 
I  fr»im  irliicli  wt^Tmir"  ili^rivf^l 
Insti-iT'     ' 
hotii*i<t»  wir 
t*  Q'lt  the  rn 

le*tufe*  lire  ihv  U's-uU  of  Uiu  yt^i^r*'  puUiut  lux' 
ttou  hi  one  of  thrt  wifteM  flpldsfor  wompo'Bdl*#»«?i^-* 
6t    Bfkrtf.ol  Mill,  tv  «  llr-tlial      A«  A  liMichi^r,  Dr,  Wi*«l 
Ih  ih<>  ^  n^Hgi^t  clewr  nnd  com- 

preli  .  Kitid  l4»jtk-aL  lu  hi«  de- 

W«  rotnro  tb*  aniioT  our  j^mtefiil  th Auks  for  the 
▼■.ftl  tQiouDt  of  tfiKtractlun  he  ha»  ftffurd^d  na.  Hi» 
T»luiible  treittiM  DCM^dn  d<i  «al(igy  on  «)ur  part  Hie 
frN.phio  dktiou  And  tnithfiU  piriur«»  of  d)»eafte  ftU 
•pt*«k  for  lh(llm^aU<^*. — Mft'iica-Chirurg,  Review. 

M««t  juntly  ttMtetfmed  a  ^ti^adard  work.  ....  It 
bean  eir1deuo«  of  having  b«Dn  earefully  rer^Md,  aad 
le  Wftll  wrirfliy  of  tbe  fume  It  ba«  alreiid/  obtAlued. 
—Duh.  Mt'd,  Quar,  Jour, 

nr  Ttm  a  a  he  Atrrt/oR.  — 


Ab  a  writer.  Dr  Wp«1  itund^  In  •     '     ''    '  .,  »«- 

oond  only  Iff  Wulfton,  !h#i  •'Mrtei.nli  <*/' 

he  poB4iMi*(«n  thai  hitppy  fjicnlty  n'  .  mc- 

tloii  1q  ejmy  gitri7i('ui»;   cmuj'  ith 

profit,  he  Imad*  hU  pupils  Io  -^i  3'f«>- 

rs'ih,  alifo^a  roykit  rojuJ  to  leiii  me 

M  will  not  Mwilwfy  Ihf^  rxti  but 

<ie  tlmt  wHil  plt^^iHf*  till)  L'  i^re 

I  <  truth,  urtcl  one  ttmt  wii.  I^^nl 
riiiit  hr^  b»fl  dtkiitjuitteid  bliiii<>«l('  to  ti  r^Muiiiii,  -wi^^  xud 
T4luitbleg;(ilde->y.  J[,  Meti.-Chirurg  H«vi*w. 

W©  ma»t  now  conclude  this  hiistUy  wrVtieu  nkittch 
with  th«  ccjuQileot  K<iMar;vnco  tu  oar  readi^ri*  ihut  rhe 
work  win  W€H  r«»pAy  p^^o-tl»l,  The  ciiiHci"'ultoo»» 
palD»taktD|R«  practical  phyHleiAo  ia  ttppAretit  on  avery 
ptge,— JV.  r.  Jmirrnd  tif  Metiirine, 

Wo  hare  to  nay  of  U,  bHefly  And  j^^i.i.  .lu-  n.^t  it 
!•  the  bent  work  oo  tlm  Ki)b]fct  in  am  .ir»dl 

that  it  vt&tnpe  Dr.   Went  »«  tU4>  //>  ■*  of 

BritUh  obetetrieauthorH. — Uttimlmryh   i,,.,.  .,,.-,  unl, 

W«nUdly  recomTOMid  hl»  Imctttr*^  jm  in  th**  bTji(iji*.*it 
dsfroe  ia»traeilv«  to  at  I  who  ara  Vi&t«r«>«ted  lo  oIh 
stetrle  practioo. — Lomltm.  LantM. 

We  koow  of  no  treatUe  of  the  klQ<l  bo  campleleii 
And  f  Ot  AO  eonjpi»ct«'»Ci^/^£ro  Jfttl.  /uumtU, 


AN  ENQUIRY  INTO  THE  PATHOLOGICAL  IMPORTANCE  OP 

ULCERATION  OF  THE  OS  OTEEI.     la  one  neat  octavo  volume,  extra  cloth.     $1  26. 


lifElGS  {CFTARLES  />.),  if.  D., 
WOMAN:    HER  DISEASES  AND  THEIR  REMEDIES.     A  Series 

ot*  Lecturer*  l*y  hie  Cliase.     Fourth  and  Improved  edition,     tn   one  Inrf^e  and  beautifully 
pnuted  octavo  volume  of  over  700  pages,  extra  aloth,  f5  00;  leather,  $3  Oil. 
nr  THE  SAME  AUTHOR.  

ON  THE  NATURE,  SIGNS,  AND  TREATMENT  OF  CHILDBED 

FEVKR.     In  a  Seines  of  Lettere  addressed  to  the  Btudeats  of  bis  C]a«.     In  one  handsoma 
fMjtavo  volnme  of  306  pftgee,  extra  ofoth.     §2  00. 

gF}FPSON  (Sin  JAME,^  VXM,D. 

CLINICAL  LECTURES  ON  THE  DISEASES  OF  WOMEN.   With 

nttmerotis  Lllugirationa.  Id  one  o«tiivQ  volttiue  of  over  50(1  ^gef .    Second  edlUoia^i^ve'Ba'rvw^ 


I 

I 

I 


f 
■ 

I 
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Henry  C»  Lea's  Publications — (Surgery), 


QROSS  {SAMUEL  A),  if  A. 
A  SYSTEM  OF  SUIUIEKY:   Pfithologkal,  Diagnostic,  Therapeatk, 

tin<l  Operiktive,    IlltmtrAtedl  by  upwiird§  of  Thtrteen  Buodretl  Engrnvingii.    Fourth  «flit|<»n, 

earofully  reviwd,  and  improved.    In  Iwo  large  nod  b*n«iifuHy  printtd  rojal  octuru  roiaixif* 

of  22011  pag«i,  etrongly  bound  in  leather,  vith  raised  bandi,     $15  00, 

The  eonf  iniied  fitvor.  i^hnwn  by  tb«f  eihtitirtlf>n  of  anceef^sive  Urge  editions  of  thU  greal  work, 

proven  thut  it  It^i  '    I  ri  waotfeltby  Am^ricftn  pnLcUtiuDenandsiiideoU.    Tlioiigh 

but  Httli*  over  -  nnce  it?  firj^t  publication,  it  bfui  already  reiwihed  H«  fonrtk 

edition,  while  th  n  its  reri'ton  and  carrection  hiui  kept  it  in  ft  constantly  itn- 

prored  shupe.     By  ihe  use  uf  a  eiloae,  though  Tery  legible  type«  an  nnoim&lly  large  amount  nf 

mtiiter  Is  condenfted  in  lit  paget,  the  tiro  volumes  oontnintng  iu>  tunch  hs  f^^iir  (*r  fi^e  ordtnary 

octaroB.     Tbi9>  combined  with  the  m09t  j^aref til  tn'    '  '    xecution,  aAditl>^  ^^^§* 

randerfl  it  one  ofth*  <;hi?af*Pt  work?  aecepjiible  to  t  <n,      E>reryBabj*N  -^ng 

to  the  doumin  of  surgery  is  treated  in  detail^  lo  1L„,  II.-  .. udent  who  poMesii    ,_._  „  _.jy  bi 

said  to  have  tn  it  a  BurgioaJ  library. 


It  mniit  long  remain  the  most  comprehenKlTe  worlr 
on  llil', import Js^D I  part  of  mf^A\c\nn— Boston  Madital 
artut  Sttrificnl  Jotimtil,  B4Arch  23,  IIMW. 

We  tiHT4>  compR.rod  M  with  tnot^t  of  onr  ^tKodard 
works,  ducti  im  thixie  v>r  ErichHf^Q,  Miller,  FofKax^oti, 
8yine,  Hiui  other*  and  w**  oiuht,  in  juHitce  to  our 
author,  award  It  the  pre-«m)ttetico.  Ae  h  work,  com- 
plete 1o  AltuoHt  erery  d^iall,  iia  ititttior  li<>w  tnlunt* 
or  %t\tiitii^,  iLDd  etabr&clug  ev«^ry  f^ul'jert  kiiowu  Su 
tha  pHnr1|>lei^  and  i*mctlc#  nf  snriir»'i  v  ir>^  1.  liore  U 
Btjiudfl  wiiiiODi  H  riirul.     Dr  Ori**,  i  >%  rt?- 

iiiKrki*  "mv  alitt  h»»  besu  i«  <»nikii  ;  '  do- 

niiilu   uf  surgery,  ftod  to  Atlot   Lrj  .  lcL  ll«i 

Ii?ijltliiml«  cUiia  li*  oi'tlce;'*  »uil,  w«^  «i!»-<U4e  our 
rendii^rtt,  he  him  kepi  hin  word.  Il  l»  a  work  whirh 
we  can  mo»>t  citDfldnnMy  reo»mm4^ad  to  our  brflthruo, 
(or  tts  aiUUy  Lm  b^cumlag  tbe  more  e^dent  the  Ioniser 
li  U  apm  the  thelTe*  of  our  library. — Voivadix  Med. 
Jnamaly  September,  1865. 

The  Brut  two  edUlona  of  Proft'Hsor  GroR«'  9y«tein  of 
Sarfery  are  so  well  known  to  the  prof«Krttoti,  and  so 
highly  prli^d,  that  It  would  b«  Idle  for  n*  to  apeak  \n 

Eraitte  cif  thin  work. —  Ghicagtt  Medical  Journai, 
eptemher,  l»«Ji. 

Wm  vlitdl?  ladorve  the  favorable  rect^mmenditlon 
of  tb»?  irork*  bath  a-  re^iirdM  DMtt(*r  Hnd  style,  which 
Wfr*  Trtuil"  whrti  floticiug  iLh  firjjt  appt<HraDce. — Britinh 
and  BtrciifH  MMic^t-Vhiruryii^al  Revino^  Oct.  Istl5. 

Thfl  iHOfjt  coiaplifte  work  that  ha*  yet  lN«ned  fraui 
%h«  proNii  oD  the  Jitiience  and  practice  of  Hurgerjr. — 
Lory  ion  Lancet. 

Thli  ny  19 tern  of  ■nrgery  1*,  we  predict,  destined  te 
tako  a  cutnwaQding  poiUiou  In  oar  (tnrgical  litera- 
ture, and  be  the  erowning  glory  of  th*?  nnthor's  well 
earoed  tumii.  A*  an  autherity  oq  t^eaeral  •urgltal 
eubjectff,  thia  work  li  Itmg  to  occupy  a  pre-emloi^Dl 

Ridco,  nut  only  at  borne,  but  abroad.  W<^  hnve  no 
et^liatiita  \u  pronouoclug  it  without  a  rival  ia  onr 
latiguaj^t!,  nod  equal  to  the  best  *y«|pm«  of  aurgery  io 
any  luu^Liii|«i. — S.  F,  Jf«i,  Jvnrnal, 

Hot  unly  by  fkr  the  bent  texl-boLik  on  Lbesabject, 
at  a  whole,  wiiMo  tbe  reiitb  of  Ani**r1eao  dlitdeti(!<, 
but  one  which  will  bo  much  mort*  thi*u  ev^er  likely 
to  be  re^4»rtt>d  to  aod  rugardpd  aa  a  hliitb  authority 
abroad. — Am.  J'tmrual  Med.  &clencits,  Jan.  ISflfi. 

The  work  cootalna  everythlnf,  mtnur  and  major^ 
operative  und  dlagnoatic,  lucliidlug  meaiiurHtioa  aod 
exaiti>iluath<n,  venereal  dlaeaM^  and  utertoe  manipa- 
lallxnri  Mad  Jperatlouft.  It  l«  a  complete  Tbeaanrn* 
of  luodera  eurgery,  where  the  Htudent  and  practi^ 


tloner  shall  not  seek  In  vain  for  wbat  th«y  dealra^^* 
San  Firnnci*co  Mfed.  Pn»g,  Jan.  1»*S. 
Op<»D  it  wher*  we  may,  we  find  aonad  practical  ta< 

form  ation  con  v.^'Vi'il  In  nluin  hi  n  c  1.1  n  .11*        Tl'.ii-    !<  - 1.  >  Ll   ii 

no  mere  p^^ 
gery,  hnl  h 
lo  the  paHi^  h..  .............    _  .. 

future  ur 401^114:411  «t;ieno0. — £>di^»6uryh  Mmd.  Jvt 
Jan^  \sm. 

A  glance  at  the  work  ^   --«:--  '-     •- 
author  aud  publlsihpr  hi 
It  the  tnosi  compteto  ">, 

U««hi*d  In  any  country —.^t   /,'rcft  ,urM    aft<t  n- 
Journal^  April,  l!ii6.V 

The  third  opfHtrtanity  li  now  offered   •tiJrUiir 
editorial  life  to  review,  ur  rather  lo  Ind    r 
cx^mnjeimd    ihU    great   American    work,    n 
TptkU  (hli^  laMi  edUioD  a  gje-Ai  nTn.oni 
been  eajtoaded,  thongh  ti) all 'Jii 
the  work  waa  regarded  in  It?-  i 
full  and  Complete  aa  to  he  har^i 
menu    Btrery  chapter  ha«  bet?u  rev; 
mealed   by  nearly  two  hnodred    i 
diiderable  number  of  woodcut*^  Tivjr-  4^ 

Many  purtloQt  have  b&'H 
additioDA  made  to  tbe  !• 
tical  charueier,  Thiv  >- 
H nrgery  haM  uedergottf 
keeping  pace  with  tbe  | 
of  aargery.  ao  that  whui. 
work  may  couKult  ita  pa^tt  upou  v.u 
wVlhlM  the  Kcopeof  it*  department, 
that  Its  teachlug  ia  fully  up  to  the  \ 
of  aurglcal  kuowleoJge.  It  U  alao  «o  cuiupr^i^finjr^ 
thai  It  may  trntbrnily  be  aaid  to  embrace  all  rhM 
actually  kuowo«  that  ia  rejtlly  of  ainy  valu^ 
dlagnuHifc  aud  treatiut*at  of  anrj^lcal  dlee4MeaXaL 
deui«.  Wherever  illustration  will  add  cieam**^ 
aubject„  or  make  better  or  more  laattuA  Iropi 
in  not  waotlni;:  In  thU  re^pnrt  the  work  ta  eoilnattl 
•aporlor. — Bu^ato  Xkd>  /oitrwti/,  D©c.  1841. 

A  syatem  of  curgery  which  we  think  ar.r'' 
otir  language,  and  which  will  Indelibly  h 
uame  With  aurgical  icieace.     Acid  what, 
ion,  enhaDcet  the  value  of  the  w  -l-    -  *  *. 
pructifling  surgeon  wilt  find  hI 
U  U  at  the  name  tituft  fuen  of  '. 
tltMM  which  oau  h'^  ■-'  *  > "    -  " 
aeekiag  to  know  ■ 
brancb  of  the  pi 
qnently  to  fuUow.— .. -«=  a^.  .,    .ir..  ^,,,-,  „„  j 


JjV  THE  SAMS  AUTHOR. 

A   PKACTTCAL    TKEATISE    OX   THE    PT8EARES,   INJURIES 

ANP  MALFORMATIONS  OF  THE  URUJARY  BLAtiDER.  THE  PHOSTA TK  QLAXDi 
AN£>  THE  URETHRA.  Second  edition,  revi9e<)  and  muob  enhir^d,  with  one*  hundrH 
and  ei^bij-fotjir  illu^ftmiions.  In  one  large  and  very  bftndBome  octiivo  volume  of  orer  ftit 
huliKlred  pages,  extra  t' loth.     |4  OU. 

or   TitE  SAMS  AUTHOR.  .^^^^ 

A    PEACTirAL    TREATISE    OX    FOKETGX    BODIES    IN    Till 

AIR' PASSAGES.       In   one   handsome   octavo  volume,   extra  cloth,   with   iltaatrmt 
pp.  468.     " "     " 


12  76. 


If  AL0AI0KS'«  OPETlKTlXli  ST^UQIU^  N?\v\i  tl^-  \%KS.^'ft  OF&RATIVE  SPBOERT.  In  oae  veryl 
LO'^rou*  ilUiwrTftt\t>u*  un  w\K*A  Vu  viu*  \\ati*L«w^TO*t\  v^^ev*  t«Aifc,'«ti^w\'MfiLfcv%iT."w».^Vv'jvVv.,<jif  over  64dB 
octavo  valum*, eHrattWth^  ol  uaa^tYi  ©yi ^v*  Vi '^v  \    ^^^^^ n^^ww  wvi^-tiv\*-  Vvn&.. 


I 


I 


I 


I 


PEirHSEX  (JOHN), 
THE  SCIENCE  AND  ART  OF  SURGEUY;  being  a  Treatise  on  Siir- 

gicHl   Injtiries,  Dij««*es,  and  0]jer»tion8.     From  the  Fifth  enlarg'ed  iind   carefuH3r  rr*?i>cd 

Lr>iiiloti  Edition.     With  Additions  \tf  JoiiJt  AwiiiiuusT,  Jr.,  M.  D,,  Siir(rje<in  to  the  Eptacopjil 

lio^piral,  kc.      Illuptruted  by  over  sU  humlreti   Ertgrnviiigjt  on  wofwi.     In  imc  very  U»rge 

and  beaulifully  printed  ini|>eritil  octavo  vulnme,  cunttiining  over  twelve  hundred  clonnsly 

printed  pages :  clotti,  $7  dU  ;  tefttber,  miirerd  bnudct,  $8  ft4K 

Thij  Tolamo  b»irti)g  enjoyed  repeated  revisions  ni  the  lt/i»id*  of  the  author  bni  be«n  gr«<itly 

«*nlarged,  and  the  pref'ent  edition  will  thus  be  found  toi'ontnin  at  len.Mt  one-hnlf  more  mutter  ihnn 

th«  liw«t  American  imprei^ion.     On  the  latest  London  edition,  junt  iK<iued,  cup^ial  care  hiin  been 

beifiowod.     Besides  the  moat  minute  ntteBtion  on  the  part  of  th(»  author  to  bring  etery  portion  nf 

it  thor>>it|i;htj  on  a  Uvttl  with  the  ezii^titig  candiiion  of  wienoe,  h«  culled  to  Wa^  iii<l  genllenien  of 

distinction  in  spectAl  d«pArtmei]t«.     Thue  u  ohiipl«r  on  the  Surgiiry  of  the  Eye  imd  it¥  Appendiiicea 

Yuk9  been  contribnted  by  Mr.  Streatteild  ,-   the  teclion  devoted  to  Syphiliji   hitn  been   reArrnnged 

under  the  fupervij^ion  of  Mr.  Berkeley  Hill  ;  the  .^nhjeets  of  General  Surgical  Iliscrt*tes,  if^clndlDg* 

Pywtnin,  Sijrofuht,  ami  Tuniorji,  hare  be^n  revised  by  Mr.  Alexander  Bruce;  iind  other  profeR^ionnl 

men  ol  eminence  have  mrsisted  in  f>tber  branches.     The  work  may  thus  b*j  regarded  ajs  emhodying 

ft  oompli?te  and  Cfitnprebtin^ive  view  of  the  most  adviinced  condition  of  British  surgery  ;  while 

«iicb  omt^isioDjii  of  prtttitical  deUila  in  American  surgery  aa  were  found  haTe>  been  supplied  by  the 

•ditor.  Dr.  Afbhumt. 

Thuj  complete  in  every  rejipect,  tbornnghly  illastrnted,  and  containing  in  one  beAutifully  printed 
Tolume  the  mnttor  of  two  or  three  ordinary  ootavo«v  it  in  preiietjted  at  a  price  which  rendtra  it 
one  of  the  riieapesit  works  now  oocessible  to  tht-  profeMion.     A  continuance  of  the  very  remarkable 
favor  whiirh  it  hai  thus  far  enjoyed  is  therefore  conMentlj  expected. 
The  hi^li  poHiliou  whteti  Mr  Ericbtiipn'K  Sci^uco  liod  ^  thoce  etttlighteDed  narfeoni  of  the  prff«onl  day.  who 


Art  iff  SiirKf^ry  hi^*  for  wvmv  tlnic^  i»ll«luod,  not  ouly 
ill  tbl»»  Ci<nutry,  bat  oa  tbe  Cotitiuout  aad  in  AinoricK, 
nluioMl  IJiiUi*  ihe  lw»k  of  the  revlew«r,  on  the  ftppeiir- 
jitice  of  M  bew  eiliLioo,  to  thu  mere  JinDotincrmeut. 
EUboriMe  wDftlynin  nud  crUlclum  would  bo  out  of 
pliu-i^ ,  ito'l  <ji"rhinjE;  rpmnttif*  to  l^^itnnt*  excnpt  toatntn 
'         '  it*  be«taW1^d  ou  It 

i'*d  iti  ord«r  to  Ik> 
^  ♦'late  uf  *ari;icai 
»■<'      I'l  [h«'  tJh  1  u.n  of  iho  hook  BM  Ik 
ien«f  aod  Art  of  Surgery*'  it  I*  uul 
i^t  *Ay  itinch.     Mr.  Eric ti sen  U  one  of 


rv^ard  an  jici|uaintuTtc<>  wlib  tho  mirauul  piirl  ^f  atir* 
>;<>ry  u,«  uuljf  II  iiorliuu  of  tliMi  lcQuwttMi{|;«  wttivti  a 
Horgoou  nhould  it%ttiii&ti».--JiritUh  MtiiUnl  Juun*(tt, 
Jaa.  2,  1M9. 

Thn»  the  WT>rlt  b#Br«i  )n  ererr  fefttnre  a  fltainp  of 
ttOYfttyAud  frenhi  '     '    r-''  M^ntiulUono 

w]jo  iir*^  loakiu^  rlr*i  iiinn, 

wlillflt   llro«>ii    w\i  ^nidf>  »itttl 

friutiii  iu  rurmer  ,reur.>>  <.vii'  ri<'ur>i*i  i^y  ivu-\  imihrru^w 
edttlou  for  thf*  Utertt  litf>trniatli)ii  up^u  utiy  potoi  of 
»urj$ic4l  coatr»/V4$r»y. — Loitduu  humxl,  Jmu  '£i,  IJ>(JU. 


r  TUB  3AMB  AUTHOS,     (/u«i  JwiKd;) 

ON    RAILWAY,    AND    OTHER    INJURIES   OP   THE    NERVOUS 

SYSTEM,     In  small  octavo  volume.     Extra  cloth,  fl  00. 

AflLLBR  {JAMES),  "         "         "~ 

PKTNCIFLEB  OF  SURGERY.     Fourth  ATncrican,  from  the  tliini  and 

revised  Edinburgh  edition.     Id  tme  large  and  s'^ty  henutiful  Vidume  of  7tfl)  pitge?,  with 
two  hundred  and  forty  illu&tratioiu  on  vrood^  ejttra  cloth.     $3  7&. 
or  THE  8AMS  AU TNOB.  

THE   PRACTICE   OF   SURGERY.    Fourth  Araeriean,  from  the  last 

Edinburgh  edition.  Revised  by  the  American  editor.  Illustrated  by  three  hundred  and 
Bixiy-foar  engravinga  on  wood.  In  one  large  octavo  Tolumci  of  neorly  7(IU  pngeti,  extra 
cloth.     %^  li>- 


U  lM««»tdoni  that  two  Vfdnmeft  have  ever  ni«de  »>j 
pri^f'tiod  aa  IfniirRH^^nn  In  *o  ^burt  a  time  w»  the 
"Frioci|iJo»»'*aad  (he  *'Pr«cilc*"  of  Sar«ery  hy  Mr 
Miller,  or  m  richly  nieriilvd  the  itpulatluu  they  hafe 


fteqtilred.  The  tnthor  Uaa  erninontly  Neualhlet  prn«- 
tkwl,  mid  wnll-itiformcd  nmu,  vrUtt  ktiuwn  «]CMeliy 
what  be  U  tikTkiTi[Kal>ouT  Aod  vxacity  how  to  Utk  XL— 
IC^nt^ckp  Medical  Recorder, 


PIREIE  ( WILLIAMY  R  R.  S,  E., 
Pr*tf<tntor  n/ Hargtry  iH  thv  Untif^iritjf  **/  A*frdf*fn. 

THE  PRINCIPLES  AND  PRACTICE  OF  SURGERY.     Erlitctl  hy 

JoBM  Neti^Lt  M,  D-t  Professor  of  Surgery  in  the  Penna.  Mfsdiual  CoUege,  Surgeon  to  the 
Penns^ylvania  Hospital,  A.c.  In  on«  very  handsome  octavo  volumo  of  7U0  pages,  with  ^10 
Ulu0tratioa«,  extra  clothe     $3  Td. 

{JAR GENT  (F,  W,).  M,  D,  ~         " 


1 


ON  BANPAGIXa  AND  OTHER  OPERATIONS  OP  MINOR  SUR- 

OKRY.    New  edition,  with  an  addilionai  chapter  on  Military  Surgery.  One  handioiQ«  royal 

12mo.  Tolume,  ol  nearly  400  pages,  with  184  wood-cuU.     Extra  clotb»  $1  T5. 

Exroedtugly  oonveiiltfrtt  iiad  TnhMtWe  l*.  nil  num-  |      \V»'  eurdlmlly  eomm^'nd   ititfl  Tulumi*  >«  nnm  wtileh 

bi!»rii  'jf  ibe  profeiMiott*— t7A»etn^y  J/t4i<^/  KxamlMCT-,  |  th«f  ir»r  «     ■'  ^•'.  '  •  ■     >         >  -  -.  -^       i^  —  •-     ^^^^^ 

M*f.  I6<ta.                                                                             j  toll-  licl- 

Tlii*  verr  bent  ntaftQal  «f  Mlu^tf  Surgery  wv  buve  I  'J^  '  ^  -* 

^MtijfaiQ  Mtdieal  /vt^rmMl,  I  ^'^'  '" '"  -"  "^  "  -  -  ^*'  -i    ^  --- 


jynVlTT  (ROBERT),  M.R.aS,,  frc. 


THE  PRINCTPLKS  AND  PRACTICE  OF  MOPF^^v   ^Tpnt^x-y. 

A  new  an*!  f©rist»ri  Ami?nc'iiii^  fr«>m  tbifteipbth  «titnr^^1  and  ImproiFi  »- 

trftted  with  fnur  hunfirfrd  »nd  thirty -two  wooddnffravingn.     In  *i«  7* 

Tolame^  of  neitrly  700  tnr^  and  closely  printed  pag«i.    Extrja  cloth«  $4  imU;  iwwifacr,  |i  #0. 
ATI  thitt  Hn^  unrirlcal  Htad^nt  or  praclUluner  eoald    the^orettnil  *nrBl''nl  Mptrit.-*Ti^,  nf>  ■w.^rk  tV%x  t-  tr^tt 

Ir  l«  «i  most  H^drnimhta   IhmjIc.     W«  do  not  kaow  , 

whea  we  hav*  cxammcd  onu  wUh  tuurtf  ploAHurvu^ 

BogOiii  Jfvl,  and  Surff.  J<i%tr^iiL  1 

In  Mr  DriiUt'*  book,  thottwh  coo»alnlnf  only  ftome  | 

and  Ih* 
pp;  Hy  find 

I  rit  topic.  I 


It  U  H  < 
tbe*  w  r 
the  ^K.r 

milk  111 

^rf.^iXHHHihtiM  Rt.%f^  t/  JTmI.  .i».^  Ater^. 

Wo  mnHi  rloHv  thl«  hrlvf  nolle*  «f  mi  ft^slAkli 


MM  #««U«M 


for,  Ju   (h«?'!««  dAy«  of  ftetir«)  compeeidon^  wtiuld  of   erin-y  lued teal  student — ChtLriaMon  Mwdiiemi jimmm^ 

I  Mr  If  show  it   to  poaM«e»  marked  »nperlority.     W«    and  firrirm 

bciVH  i*xamSoed  th«  book  otuhI  Ihoniuiibly,  imd  e*tt  |      aIcji 

Hny   Mii^t   fh\«  «acc<<««  ts  well    raf*rii(?d.      Hln  book^    ^i^^^^  ^jj  ; 

aiiju'Mrer,  po8we*it*«N»  rb«  Imp^Hmftbli?!  Silri^iitAfre*  <if    ^^^  ^jr  , 

iiHVing  111*  HaliJ*^ct»  porfeetly  wivll  wrrmoj^ed  «nd  rt4»«-    ^i^^m^n  ■'    ,, 

dltliiii,  iind  of  b«^in5  wrlil<ni  in  a  hItIis  xi  once  clewtf  ,  pi,|<-,,j  \^  tij,. 

Wboiljer  we  Tt«w  Dru!tt'»  Siirgwry  N4  h  gntde  lo    oeed  any  furlUer  *JuU»g!uiu  frv>ai  ujl- 
oparutlva   pr0««dares,  or  im  r«pnt««»Uiif  the  latent   /nttriMU. 


..V:2lA£«/;>  JTr-i 


JJ A  MILTON  [FRANK  BX  M.D., 
A  PRACTICAL  TREATISE   OX   FRACTURES  AND 

TIONS.     ThirtJt  edition,  tbfinnighly  r©yi««i.     In  one  luTge  mid  hunrUoiiie 
of  777  pag©»»  with  294  illuiitrationti,  extm  cloth,  $5  75.     {Juft  Itrnefff 
Id  fnlneMof  d^tAilj  slmplttliy  of  Birmti(ff3ijn?D«,  lui^l   A n.«(i   ^^Ml'.-^,i,.T  at  *urL->.vv  ■    -n 

aectinicy  i»f  d^wriptiou,  thl«  wurk  «4tat)d«^  nuriv^ftS 

8f»  fwr  US  we  ktiaw.  no  otb*tr  work  on  th<*  •ahjft  : 

Ih"  Kfts^^**^!  ^ftUf^'^ltociiii  ha  compi4r«({  with  U,    Wj,  -^  ,  ,„ 

i-ougr.nrulntiuK   our    tmii^AtUutk   V>rinbr«Q    oo    1U«»   rlug  ilit»  iii.»i  iow  tnwatha.  — i^^^Mlcrft 

KtifoiK-HQ  rejttitfttion  whicVi  Dr.  Huniiltoa.  a^otif^  with    I8d^rjl. 

nijiny  nther  iiaiorlctio  imrfieoDij  bus  »tttHiDc>d«  wy  nlgio      Tt  ese  ftddUion*  nt 

may  \t*f  jiruud  tliJit.  tu  the  tntftfttr  tnuj/Nf,  a  ol&KtJenl 

work  liH^  b(>ra  produced  wbicb  uerd  tjot  fp^r  C4i|tip4.> 

fluoR  with  ih<»  »tJind&Td  irettlUt^K  uf  any  <iib«r  iulUqii. 

^-Edinburgh  M&i.  Jmirnal,  Uoc.  16^, 

Thr*  credit  «f  Ri^^of  to  l*>«  pfi>fi^*»!on  tli*'  only  rma 

fdi?t<»  prwcilcal  truttiin*  ou  Truer uren    1  ii<tii 

n  uur  Uu^nag^  dnrlng  tlie  pri<A«iijt  >  n^'** 

to  tb*«  liutbor  of  ih«  work  before  ut*,  i.i^d 


ble,  »nd  it  mtiM  b- 
mobOjfrHph  <iti  thi"  • 

Dot  even  id  any  otLt ;   ...^ -t-^  - -i 

Ifed.  ^STc^HCAv,  Jiiu,  istif. 
I     TtiU  ji»  (b«  most  comp1fit<»  Tri*-if*»* 

A  mirror  of  &J1  tbul  l«  v 
Rlnhnumd  Mid.  J^turnni,  : 


D  IS  LOC  A- 


inline,  iN 


/7  URUNG  ( T  B. ),  F.  R. .% 

^^  Httrgmn  to  the  l^tmdnyi  fft^ftpitnl^  Fr*M<fmt  of  thf  Hnnifrinn  .^i^ftfy,  *?. 

A  PRACTICAL  TREATISE   ON   DISEASES   OF   THE   TESTIS, 

SPERMATIC  CORD,  AND  SCROTUM.  Second  Amrricun,  from  th«  second  tod  rolarrd 
En^lbh  edUion,  In  one  hftndfome  ootavo  vulume^  extrti  cloth,  with  numeroaf  Ulattf«< 
liona.     pp,  420.     $2  tl0. 


BRODIES  CLINICAL  LECTURES  ON  SURGERT, 
I  Tui.  STo,»  niO  pp.;  clotb.  |l  %*. 

COOPBR'S  LECTOR  EH  O^  THE  PRr.VCtPLEB  AND 
Pbactick  of  HtTtt'isar.  In  utic  rory  turye  ooikvii 
▼olaioe,  exLtii  elulk,  of  7M  pi^eii.    f  3  UO. 


GIBSON'S   INFTTTTTKS   ANF*   PRxCTtcy.  .>r  *rv- 


THM,  £VI£.     I  fill,  Srj.,  lirir  p|>.,  «jctri  eb/Lh, 


^SHTON  [T  J.) 
UN  THE   DISEASES,  INJURIES,  AND  MALFORMATIONS 

THE  RKOTITM  AND  ANUS;  with  moarkson  Habitual  Crm.*tlp%i ion.    8«o»iad  Amer 

from  the  fourth  and  enlarged  London  edition.     With  hiMid^onie  ilh    '  In  on*  1 

b  m  u  ti fully  prin  t  ed  <>e  t a v o  vol « m  e  of  &bou  t  3  00  pag««-     $8  20  *     ( .  /  1 


We  e«u  r(*coinni^nd  ihls  rivliitnf«  of  Mr  Albion'*  (a 
tb^i-tr^rUKeHi  tvriUKt  ik»ci>DialaiuK  hII  iJjc^ln(eHi  detttiU 
of  (III'  t>jiihij]irgy  jtnJ  trfiA(in««(it  of  dl>*<>K(H'>  CfjiuiTled 
with  the  lociuM — (Jttnatifi  Mtd  Jtnirn,^  March,  X^f^. 

Oq«*  uf  tit"  mo^t  valunble  itpf^Hjil  treAil^A'-  1)1111  tbi» 
phy*lruu  Mitid  «iiri;uoQ  ciio  bui-e  Ju  hk  Itbriiry. — 
Ohicugo  :v*ift(t:fii  M^amiH^r^  Jan.  lfirt«. 


The  short  I 

oriiiiiTnii'i  ii»tl  i 

«ri:u«ii-<it»  vr. 


J^JORLAND  (W.  W.),  M.D, 

DISEASES  OF  THE  URINARY  ORGANS;  a  Coinpenainm  oft 

oeiiivu  volume  t>t  tkbuut  ftttVi  Vl^^«»,  «ut%  tVX^to..    %^  "^^4. 


Henry  C.  Lea's  Publications — (Surgery) 


JTTELLS  (J.  SOELBENG), 

'  '  Pfft/t^Mir  uf  OiMfiitlmoinj^i  tn  Kfng'n  Polh^«  HnspUnl ,  <fr. 

A    TREATISE    ON    DISEASES    OF   THE    EYE.     First  American 

Ivlition.  with  adrtitionji ;   iltu>itnitecl  willi  21<^  eDgrnvrngs  on  vrood,  and  »i%  co|iire<l  pliiten. 

Tntjether  wUb  selections  fmta  the  Test-lypes  of  Jneger  und  ^Snellen,     In  one  large  iin.l 

very  bAiid'oma  octavo  volume  of  aboat  76U  pK^g«a :   extra  ololb,  $5  00 ;   kuiher^  $0  00. 

(i,f//*f  Rt4jdy) 
A  work  bn-^i  loop  been  w&nting  wbicli  slmuld  represent  ndmjurvtely  itnd  cnmpletcilj  ibe  pref^enf 
Hrpeet  of  Uritisb  0|ilirhnlmolo|Ty,  and  thip  watit  it  haii  been  ihe  uim  of  Mr.  Wells  tii  Jupply.  Tlia 
fnrornhle  rec.iujitioti  of  bin  volume  by  tbe  uierlioiil  presm  is  n  giinrMttifte  ibnt  be  ban  !«ucec'ei1eil  in 
hie  undertiikinp,  and  in  rcprodtiiing  ihe  work  in  this  i-oiinlrj  every  effort  has  been  m:ide  t*i 
rend«r  it  in  fverj  way  suited  to  tbp  wantji  of  tlie  Araerloan  praclition(»r,  Such  luldition?  an 
fteemed  de<iinible  bave  be<i'ii  intrwhicwl  by  the  editor,  Dr.  I,  Mini^  Hays,  and  Ibe  nnint^r  of 
illtistrntion*  bna  been  more  than  doubled.  The  iraportanoe  of  tegttypei*  as  an  aid  to  diajzrnosis 
I*  flo  iiniv^rnally  acknowledged  at  the  |jri'Pent  dny  that  it  i^etun&il  epptenttal  to  the  oonipleteneNif  of 
[<'flle  work  tbot  they  >:buuld  be  ndded,  sind  a^  the  author  r»*C"imiiiendi"  the  u.^e  of  tho*e  both  of  Jaeper 
Mid  of  Snellen  for  difTerent  pu^po?e!^^  j^electinns  have  been  mnde  from  each,  $0  Ihnl  the  practili«tner 
may  have  at  eommrind  all  the  ft«ii»tftn<*e  nere^mry.  The  work  h  thos  presented  u  in  every  wflj 
fitted  to  merit  ihe  cnnftdetice  of  the  Am<*Hcnn  profession, 

n  riy  rendntile,     HU  »nyl*'«  !• 

cl-  ii«  tfliort  wlihoni  ctTiir-uofi- 

d*.  I  .r,u  liiur  ♦i.:;isiihif.     TlieK** 


ta  irt^rtt  Mf  tbr  morr'  '  I*  ttib- 

jeet,  ntiilciitilnirtfitV'  ^  i  neurit jr 

which  niDtrit  th<«  \rriiLtj^»  oi  ooiuo  «^)4ii(iE*i  H^oihoritiea 
In  ibi>  nAiti*^  llijrt  W.I  ci^n^rannNii"  Mr.  \VvU»  h\h*u 
tba  uncuuii.s  with  whicb  ho  hiiji  tulItUed  bia  iitvab  »k9 


npreseatr'd  la  lb*>  prefuce.  (o  prc^ocJlig  *'  an  CagTiAh 
f<*ii*(e»   of   lb**  t*7e,  wlileln   libuuld 


tr«*jiti*'«  on   ils<»  iJ|H^ii»eN   of   lb**  t+ye, 
«>inbriic«!i  ihe  in.«Ji''ri«   ij.uiiliii's   and   prucilpe  of  Ibe 
HriiUL  aat]  F'>e  irwiltnulogy  "    'Vh<> 

ufW  tch'ol  of  ^  y  »l>o  be  oai^raiti- 

JKl^d  In  hftvirjfc,  -^        111  whu  le  u*»lili**r  jfc_ 

blgnipj  partiHKu  ^^f  »jiuryiL»ii»|h;  acur,  nor*  ft^utf^r  %^ 
«vei7tblu(;  'Ad.^Oltifffuui  Med.  Journot^  M»y,  I^"* 


rOVNBEE  {JOSEPFTl  F.R.S,, 
Aunt  I  Surfffum  t*t  *in4  L^jdurer  un  Httrgfry  nt  St.  Mnry*t  ffon/pttaL 

THE  DISEASES  OF  THE  EAR:  their  Nature,  Din^nosis,  and  Treat- 

jbbmI.     With  <me  bntidre^l  engravings  on  wood.     Second  AuierioaD  edilioa.     In  one  very 
bar*4!«om*Iy  firioti^d  octavo  v^dmme  **f  440  pages;  extnt  oloth,  ii4, 

I     The  work.  A*  WN*  r-tn^^d  lit  the  ontnet  o*'oTir  nollrfl, 
]m  A  trn-ntf*l  of  K.H  klti't,  iitut  every  pui^i?  *od  f4rag.m|ih 

p>,    ^  1 

Wir' 

(i<iii$u«pL  lUfir  (.iv^  <^^.  u  V  j 

J I  •*tgk.«(ii«  of  t  ii  e  r»ii  r .  II 1 1  '  I  "I  ('■  I  "J* 


Thef»i» 

.,^,>rMiT.v 

fore,  In  ■ 

if  nutat  aih                          <1 

la  i1i-<  .M 

.  'li-r,  ,iui]i  .iU  1    ■.                        iij 

rt- 

'Ji  IUaI  wlijeb 

W' 

-  fH  tliff  tiodT, 

U  .,   1 

Wi«  ihh  V  frtH- 

•diitiLt  V  It^i^"'-  i\„i\  L,M , 

si,ili.|.uit  of  ihU  iTeii- 

tl'se  will  r-n-*'  lo  )■* 

rtfrttffrUt  of  uiedkut 

<*eleace.^irf;iw/w*  Mi  . 

■    ;.■    -  .'J?. 

r  ^  UliENCE  (JOHiV  Z.),  F.  IL  C.  S,, 

Editor  of  the  Ophthfllmir  RetUw,  ^c 

A  HANDYBOOK  OF   OFHTIIALMfC    SURGERY,  for  the  use  of 

Pruf^titioneri.     Second  Edition,  revised  nnd  enlarged.     With  numerua^  illustratloDS*     In 
one  rery  batidi^ome  octavo  volume.     {Neatfy  iitady,\ 

No  book  oo  ophthalmic  aac^ery  wax  more  need  mi.  i  14  ut  only,  %a  IN  modeft  title  sagigeitJi,  a  "Hftfidy' 
Dcflgnedf  a«  il  U,  for  the  wiulx  of  il>e  bu?y  pr^ctl-  8»>nik"  of  Ophrbatiptc  surgery^,  but  au  exc^Ueal  iiud 
tlofHff,  It  is  the  n^.plus  uUra  of  perf'tftloji,  it  epito-  well-dl^fe^tfld  r^»r*tu%i  of  nil  tlmi  t«  of  prucFicitl  vwUie 
ini£e4  All  »tu'  <lS»eN,»!e*  IncideulKl  kj  thi*  i-y^  lu  m  clnwr  la  the  upecJmUy, — ^\io  York  Mtdicul  Juturnni^  2(o- 
mud  am  '     '  n-r,  aid  oaly  •  "  ^  '  '      ■  -     ti-  I  TL'tnberi  ISdtt. 

tioDer  r  ^(looeeach  v  <\\  I 

^S^riAU^  aeSniporiat^i  .r|     Thl»i  ol*J..ft  Ihp  ftrtthorf  hsvfl  ieearapnahed  ta  a 

trPftlmpiu      .niM.^Mkier  thi*  i«  *  Mi»...    ,,  ,  an   <.u,,ijt    hi«Ulr  ^  1    wo  ko.w  ao  tr.ak 

c^rtnldiy  to  M  »a  ttie  baad.  of  ejery  «eu..irAJ  pracjl-  .  ^,,  ^^„  ,,  ,,^„  m,,,^,^  ,,,.,,  ,i, 

tiMoer— />M£>^n^lf<^t /'rMA^'indC'^rrt/Vfir  bc'pt.  12,  <W     iLjopt"  ,  *f  im'ij^lii'td  wir  h 

We  cordlnUy  recommead  thU  book  to  tbe  uolirn  of  '  |ji<  i  \ 

oor   re>*dertti  as  eontttiaiDg  ao  exceUioil  outUuti  of   «  ^  I 

in.uleiu  i-tphUmlmic  eurgary. — BrttUh  ,Vtd.  Journal,    ili  it 

TA  WSON  {GEOnOEy  F  PCS,  Emjl 
JNJUUIES  OF  THE  EYi:,  ORIUT,  AND  EYELIDS:  their  luiwc 

diote   arid  Remote  EffBivls       With  abuui  one  bimdrod  lUuptrattona.     In  one  very  baud- 

aoine  oetavo  voluute,  eiitra  clotb,  $11  50.      {Nntr  Rftviy.) 
Tbl?  work  will  be  found  eminently  fitted  for  the  j^etieral  practitinfier.     In  oaiefr  of  functioniil 
or  fcitructmjil  dijieasei?  of  the  eye,  the  phy««ieirtn  who  hjif  not  mude  fipbthalmic  surgery  a  tperial 
ftudy  cnn,  in  most  instancen,  r*fer  a  pitietit  to  v<^ui  i mer.     Case^  of  inji  i 

however,  j<upervene  naddenly  and   UKUiilly  reijuire   |  I   a  work  deV't*-*!    r 

tflally  to  them  eannot  but  prove  ep'^entiDlly  useful  {**  ,  .-  tiioincnt  be  ealkil   j^    li 

to  treat  such  nccident#.     The  pre.«ent  volume,  ar  the  work  of  a  gentiemao  of  large  experience, 
may  be  considered  as  i-minently  wort  by  of  oonfidenee  for  reference  in  nil  such  emergeneief 

It  in  All  iidtnlmb|i«  inMetlcal  bwk  \u  (lie  bi^1ie>it  tad  be»l  *en*e  of  ibe  t>hrji4e.— /.orkitm  Jfeduiul  Tl»n>s 
utui  QttMHt,  Mity  IS,  Ifeti". 


Hbnby  C.  Lea's  Publicai 


T|;n4LE.^  [PHILIP  S.),  M,  D,,  Surgeon  U.  5-  .V. 
MECIIANTCAL  THEllAPEUTICS:  a  Practical  T 

Appnrnln*,   AppIijincM.  and  Elrmentory  OperAtinn« :    etnhrwciiiL 

aging,  Orthopraxy,  ami  the  Treatment  of  Fmclnre^  and  DislocnU .  _  

Kncl  fc»r(v-twu  illuitralions  an  wood.     In  one  I  urge  and  haortfuma  ooisto  voI«id«  »c 
700  pages:  extra  otulh,  $5  7b ^  Jratber,  $A  75.     {Just  l***t<^.} 
A  Navftl  Mttdieal  Board  direeted  to  exftoiine  and  report  upon  tli«  uieriU  of  ttii«  t^i 
at«3  tUnt   **  it  ihoiild  in  onr  opinion  bccom*  a  s^indnrd  itork  to  the  hnndt  "of  r  , 
l^eun  ;^-  and  \H  adoption  for  ufie  in  botli  tb«  Army  and  Niirj  «if  the  Untied  St^ie?  t> 
guarantee  uf  it«  adapinttun  to  the  R«#d:4i  of  evcry^dAj  praetio^. 

I'lu*  ;• 

Id  th«t.    '^ 

^  1  l«  »•  »  I  1' 

1^ ...  ....l.^.,..t..J   ..,.  .,.   >.,.  »..ui-.  ..L   .i,M  4tllrt«tit  '  "" 

*U4l  iho  Keaoml  prmciliiDUor,  W'ty  )\%v<i  (if^vnr  ftoem  ^'' 
nay  wurk  oTit*  kind  tbAt  cfln  cunipeto  wtlh  ll  in  raal     "^ 

I. '  ily' iiiiil.T^iiiTid- what  may  iintijriiUy  be  ri^ulred  " 
.1  liii  m  lu  I  t'l  |tr»'niU4*A,  and  It!  Oio  wurk  b»*r4ii'e  u»  ha*  !  "' 
!•■  '■  ■'  ■■■■■'  ■•  "--ry  widM  gup  wl  ''-■■'■  '■'■-  ■  i  ^..  •  ^  1^-:.---  I' 
r  s  •  fd  the  first 

ry  propi»r, 
Ki  -  Tj  II'  ,1  '.1.1=1  i-..-Mt*m«l%'e  Work  i^u  i.^  ■ 
wtioo  wt«  •ujp  or  til,*  iMbrtrM,  thm  in  i 

fl|»hfirn  thf>y  iVaiVA   tiathlb»(  to  b«  dexh 


if  II  Br^t  b.i 


•  im  I 
1  ea.»u». 


o  Burg^rvj  I  ,, 
■u*.— A*,  1.  I  is 


ThoilUo  of  thM  above  work  U  afilltrk««ny  )«^i»' 

r**  r>f  if*  fonfrtrti*.     W**   bnT^   ni't  «T-rn  fi->r  •    -  -f 


ItiiOfTtaiuly  ibemo*teunipl<»t«»ad  thorongli  work  ' 


^IGELO  W  (UENRT  /.),  if.  Z),. 

FtiifeMftiif  of  Surg  try  in  thf.  MrumnchuiMitM  Ifrff,  C^iUrgf, 

ON   THE   MECHANISM   OF    DISLOCATION  AND  FRACTURK 

OF  THE  niP.     With  the  Kedttotion  of  ib«  DiMlr.c«li*m  by  tb«»  Flciion  Mtfth-nl,     Wia 
Diinierou»  original  il  lust  rat  ioui.     In  o  tie  very  habdaunia  octavo  voiuiue.     Ctoth.     %1  id, 

The  r^piifarion  of  tbe  aatbor  and  the  luiportaiioe  of  th«  subject  cannot  C»il  to  attraet  la  tbii 

k  Toltimc  the  (lUontioD  which  it  deservM. 


milOMFSOS  (SIR  HEXR  F). 

■*  Hurgt^fn  and  Pru/rsgor  *t/  CHnicnl  Sttrfftry  to  UnitrrnUy  CntUff*  RotpitoL 

LECTURES  ON  DISEASES  OP  THE  ITRINARY  GROANS.   v:\\l 

ill  119 (ratio us  on  wood.     In  one  neat  ocitaro  volumo,  extra  ciotb.     $3  26.     (AVw  12 


Tbe««  l^i'tmri'*  •Uml  «b*  #Mtere  (*••(.     Tb«*y  ar«  lu- 
piructly*^  wjtbont  betof  le4ioui*p  Aud  ^liiipie  witbi 
b>iiti(^  dtCliiKd ;  »nd  thfy  Include  muoy  of  (b^fti^pa 
Ufjui  IilnCfl  no  UMofaL  for  Ibii?  wtuid^^nl,  nnd  cv^u  ir* 
\'idiiMh]o  Ut  111**  yr^nnf  pmctltlunor. — E4iHburSfh  Mt'L 
Journal,  April,  llMi9, 

Vflry  few  words  u  fours  ti»rc  u«ceH*ary  lurecomnieDd 
tho«o  lo<^ture»  td  the  prufOMlva.    Tbara  U  ao  aabjacL 


MTi  H-ht.U  !51r  IT^Miry  TL-^mp^ 


i^iiu'ii  Mm 


JJ  T  THE  SA  ME  A  UTHOR,    (Xearly  Htfidu  ) 

ON  THE  PATHOLOGY  AND  TREATMENT  OP  gTRTrTTfir 

TIlli:  IJRKTIIRA   AND  URTNARY  FISTCTL.1?-.     With  plates  and  w-. 
third  and  r<»vii«ed  English  edition,    lu  one  very  banditDme  ocIato  volume  ■ 
{JH$t  Rettd^.\ 

This  olftPFicnl  work  baa  ao  long  b^en  re<?ogtii*ed  a*  a  vtfindftfd  anHtorttT  on  Tt?  pcrplf'Tin*  il 
jetts  thai  it  should  bo  rf^iidered  ai"t^>i-ild**  In  lb.  '       h  '    t| 

nflvrtTitiig**  of  rt  revision  at  the  bntnls  of  tlu'  nttthor  ^ 
hii  lafe^l  vivwi*  aud  l*j  Vne  on     "Le\^ii  wviu  thti  m^t  i .  — ,.., .  .,     .,    ^.^,  .^,.  ,.^^ 
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/TAYLOR  (ALFRED  ST.),  M.D., 

^  Lft'turfir  on  J/'ff  Jtirirp  and  t^hftfitdtry  ^n  O^tjf't  ffnujtitnl, 

MEDICAL   JURI8I'RUr*ENCE.     8ixth   Amenran,  from   tlie   eighth 

Bini  revi«iedl  London  <>dition.  With  Notes  and  Reference?  t<>  Americao  Decisions,  by  Clb- 
iiKNT  B.  PejMHOHE,  of  thtf  Pbilftdelphm  Bar.  In  one  lurge  otitavo  volume  of  7TH  puges, 
extra  cloth.  |4  50;  lenther,  |5  50.  (J^ff  U^ufd.) 
Oopinidertible  nddittone  hare  bef'n  nind«*  by  the  editor  to  this  editinn»  oom pricing  some  iin{»nrtani 
flectiF^n?  from  the  &uibQr'e  Inreer  work,  "  The  Principles  nnd  Prnrlii^eflf  Medtenl  Juriftprodenee/' 
Sf  weH  ns  refjerencei  to  Amenisan  law  and  pru<jtioe.  Tlie  not"?  of  tbe  former  i-ditor,  Dr-  HdrtR' 
home,  bnve  likf^wi.ne  bei*!!  retnined,  and  the  whole  is  presented  cts  fully  worthy  to  mAintsiiij  the 
di^tinf^aished  position  which  th«  work  koA  acquired  04  a  leading  text- book  and  authority  on  the 

iuhjfCt, 


A  i»vw  iidliloti  of  »  work  teknowlefli^ed  a*  »  iti^od- 
»rd  Aulhtirity  evnrywliere  wvthin  the  r^n^e  of  the 
£D^)tHL  laugiHge  Coti^ideridjelliie  Df*w  matter  tDtro- 
dacnd^  on  iTichlpint^iM  nod  utriHr  subjeriA,  Hnd  the 
pliitH^  re]>r<?!HeutVoi;  tbft  ery«tiiTn  of  polAon«,  etc  ,  ft  may 
(klrly  hi*  i'*^j<jtrdi.^d  ii>v  the  must  oumpttct,  eotuprehen- 
flveV  autl  t'riu'tical  work  on  ntefilcAl  Jarinprtidenoe 
wt^krh  hit 4  HHned  froin  the  prtA^,  nnd  the  ooe  bent 
fltt«ii  for  «t Udell t4i.^Aic(/fe  Jlft<i.  and  Surg,  Jt/umtU, 
Feb   ls.fi7. 

The  fixlh  fldltlon  of  thin  popnUr  work  comej*  to  ns 
$n  cluirgi!  of  M  DOW  editor,  Mr,  Pearobe,  of  tli*  FhUifc<' 
delphlA  Imr,  wbo  hjij>  <lijiie  mooU  to  ref^lor  ii  imi^t^rul, 
But  only  to  iJie  medical  pmetltSonent  of  tbim  conutry, 
but  10  tbowt  of  his  own  profetmion  Wl*»?Jy  reuiiufog 
the  reforeoc***  of  tbe  former  Amerk*u  editor.  Dr. 
HMrT(ihnru<\  he  b«<(u4ded  inaoy  TrtlUtthle  notei  of  Vil* 
owu.  Tlu<  rt«|ialiitioii  of  Pr.  Tny  tor's  work  U  «o  well 
efitjLltltHhed,  Ihwt  U  iie*Hl&  t*o  r^c^umcnendiiOon      He  i 


emenieiicy  for  its  o*«.  T«  thow!  who  are  tt«>t  tbe  for* 
ttiDaN  p'ift*e».*orn  i*f  a  r(«ltwlito.  n^mlntilo,  f  Qtero^iing, 
»ad  fljorHjghly  pi-acilitil  w.tIc  ih«*«ii  ihr^  (•.itbjccu  >^« 
would  earna<*tly  recumniPDd  thW,  »n  fonnloc:  ll]«  )>ei»t 
KToubdwork  for  all  thrilr  ttiriiM<i  iiiti4i)*>H  of  ibr  itmre 
oUborMt«  treatises. — iNVttf  Tork  Mttlicnt  Hivurd^  Fel». 

Tbe  preJiest  edition  of  ibiii  ralnable  manual  la  a 
crestt  [mproT«»m«Dt  on  tb-i-n  \r»i1ch  liiirr  prfci-^d^d  It- 
i-uiueadmlruble  In-^Ti  '    ridenee 

and  tha  dutit?«  hdI  '  hI   w)t- 

nekHen  ha«  been  nd!  luithor, 

and  ifoiun  fifty  cut*.  KiiMrr-nMi.^- riff'y  i  r<>' •  ryAiarilue 
form«  aad  microscopic  nirdcture  of  MJl■^Uurel<>  udM 
iMi  polaonx^  iuhtrrtcd.  Tin?  Aiuerlrim  edKor  hiiv  aisa 
iotrnduced  Her  era  I  ctmpt(*ri*  frtmi  l>r  Tmylnr'H  trttger 
work,  *'The  Prineiple*  and  I'rincLtcfof  >tpillci4l  Jiir1i»- 
prodoucfl/'  rflatiiii:  r^  frf.:^h1iihi=ii^,  *^f'\rr.\\  >n-.l"'irma- 
llou,  Ituwintty  i  )it| 

iuaDhi,aadlH  ly 


BOW  tbf^  faiglkesl  llrtDg  authority  on  all  taartern  coD' 

as^cti'd  wUli  f.»reii"ile  rdttdlciDe,  and  every  tmccesaire  I  t«  it*  v«liie. 

pdiii MD  of  liii^  v-atnable  work  |iTe»  fresh  a«»tiraace  to  '  rou*  refereocf*-  <•'  tii-<'v  i,f  iikti   \u^v*<,  .in  nrrni   mi  rbla 

Lit*  MiMuy  adinlrcTM  ihat  he  wjll  coutititie  to  umlntalu  i  c^iuuiry.     It  maki*«  tlioe  hy  far  tbu  bo>-t  (juldfi^brgok 

Itl^*  wollWriji'd  po)«ftloD.     No  (ioe  should,  In  (kei,  be     !u  ibU'deparimetit  at  uif^jfciue  fnr  Htudeiitn  attd  the 

wUln.m  a  tr)ft'bi>"k  on  the  aubjert,  a-i  he  doe*  not    j^aeral  pracliitoner  tn  our  laognage. — Bo^oH  MmL 

know  hot  tbat  hJft  bexi  caae  may  create  far  him  an  '  and  Surg.  Jaurnaif  Dee.  27,  I6o0. 

WAvs/.ovr  (FORBES),  MJ>.,'D7aL^r 

ON  OBSCURE  mSEASES  OF  THE  BRAIN  AND  DISORDKHS 

OF  TilB  MIND:   their  imMpient  Sj^mpt^^jufl,   Pathology,  Diagnoji is,  Trenlinent,  nnd   Prc>- 

pbyliixis-    Beoood  American,  from  the  third  and  revi.^ed  Enj^rHf^h  edition.    In  one  htttidj^ome 

octavo  volume  of  nearly  5(1U  piiges,  extra  oluth.     $4  35«     {Jnft  Issued. ) 

Of  the  mniil^  of  Ur,  Wtn!<l<,)w'n  trt^iUiiM]  tlw  pnttt*'    thereby    aQderlak(>D    renpMQnibililie^   to    which   tbe 

■Ion  hK«  isii(tidr[i.||y  judgi«d.    U  han  takeu  itn  |iliicet  ka     vrelfrire  aod  happtoe><i*  of  itidtriduuU  and  fumlUec 

the  frotit  mole  uf  the  wmrkfi  upim  tbip  rvp^^cml  dt^part'    are  largely  iu rolled.     We  tiball  thi^refore  cIumo  tbli 

meat  of  pni.rtlc»l   m*'dlrhin  to  which  it  pertains, —    brtwf  and   ueHe*»**»rily  very  iimp*?rfect   uotlce  of  Dr. 

Oineinnftl  i  J'itirnnl  o/  J/tdieinii^  ilarch^iMn.  \  WjuhIdwU  fl£r<^at  and  cltMAlcal  w<ok  l<v   iijirpaalnc 

'^'tiot  autl 
M»iu  the 


It  la  an  lnif*re!«tlog  volume  that  will  amply  repay 
for  a  curMritl  pK^ru^l  by  all  lulelllgonl  readen. — 
CAtcnffu  M^d  EzumintT  Feb.  imn, 

A  Work  which,  like  the  preaent,  will  largely  aid 
the  praciiiltmer  ta  recoj^ulf  log  and  arreftllDg  the  Ural 
lii»5.lioi.i^  nd  vjujCf^B  of  corcbral  nad  meutal  dlneaw,  1m 
ooi^  of  hoiut^urie  practlcjtl  ralae,  and  demandK  earneiit 
ati<-rjiloD  ftiid  diligent  Atudy  oo  the  part  of  all  who 


otir  couvlctina  that  il  1«  Innft  <»'i 
fcumafiriilly  writtou  a  voluioe 
Drltitib  medical  pre^"^. — D}ibtin    '/  ■-■■h. 

U  la  the  moat  laterni^ttag  a*  wr>li  »k  valuat»ln  book 

that  we  hare  aeeu  fur  a  Iodk  time.    Ji  ia  u oJiy  (»««!• 

DatltMl — Am,  Jimr.  Utd  Svifmcim. 

I      Dr.  Wio«iilow*H  work  will  undotibtedly  oecnpy  an 

uuinine  pontiion  In  the  mcdiee-p»yc))olMg1«<«l  lltera- 


have  {^mbrMCu-d   tbn  medical    profestiODf  and   have  |  lure  ef  tUtaeumtilry. — J^tminH  ilttl.  Review, 

TEA  {HFNRV  C.) 

SIIPEUSTITION    ANB    FOROE:    ESS  WS    ON    THE   WAGEH   OF 

LAW,  THE  WAOER  OF  BATTLE,  THE  ORDEAL,  AND  TORTURE.     In  one  band- 

lome  volume  roynl  12mo.,  of  406  irnget ;  extra  cloth,  $2  60. 
Theeopkuuit  Qolleoilon  of  faet«  by  wbieb  Mr  Lea  ha«  I  a  humor  so  Ane  and  fO^d.  that  h*  tnalrea  n«  rofftet  U 
IllttJilraTed  bin  «ubjoct  ihawa  In  ibefuUeNt  manner  the  !  wan  not  within  bin  ioienti  a*  li 
eoi»t«m  eoDttvoi  aad  Yarytag  eueeesa,  the  advances  I  his  power^  to  reuder  tht*  whole 


and  4i>l'tat'»,  by  which  the  profreae of  biiinaoe  Ictfihla 
tluu  han  be^to  and  la  fill  11  marked.  TbU  work  fllla  up 
wuh  the  fullest  uxeitipllllealiuu  and  delM.il  the  wine 
remarks  which  wn  hav^  quoted  above.  Afl  a  book  of 
leHdy  reference  on  the  Hubjeei  It  t*  of  the  highetl 
liralue.— irft»/m*n*f«r  j|?^i>te,  Oci,  1807. 

When— half  tu  aplle  of  hlmaelf^  An  tt  appeam — he 
•ketchtjH  a  «ceDe  or  character  in  tbe  biMory  of  loguIUed 
arror  and  cruelty,  he  betraya  aoartlatlea  feellujE,  and 


V  w«tUta 

di  Work 

Feb, '«f7. 

I       .Mr   Lea 

aud  a  m'fin 

'   "f  .  ur    UH- 


luro  popular  In  tunonfr — Afff* 

Thia  1*  a  book  of 
baa  entered  Into  hi 
airtklD^  record  of  ■; 

happy  MlddletAfes  .  lo- 

piled,  .    .    .    Ah'h  \y  in 

oiiTlySug  poiuia  of   '  <  il 

Force'*  l««ne  of  tbe  u!""(  lOin.Mkibl'-'  bij-jlts  wa  imva 
met  with  — i^n/loft  Athmigum,  Nov,  .1,  lMt», 


nV  THls  SA^rE  AUTHOR.     [Jujit  Rradif) 

STUDIES  IN  CHUR(  H  IITSTORY— THE  RISE  OF   THE  TEAL 

PORAL  POWER— BENEFIT  OF  CLERGY— EXCOMMUNICATION.    In  one  large  royal 

l2uio.  Tolame  xti  515  pp,  extra  cloih.     $2  T9. 

There  are  few  problemi  in  history  more  inlerei^ting  than  the  ri«<e  of  the  Cbriatian  Choreh  froia 

I  iht>  bai]iljLe!<t  begiDiiingn  to  tbe  po«»eMion  of  a  theocratic  det|>iti^ni  tbroui^hout  Eorope.     The 

object  of  the   preeeni  volume  i.a  to   truce  thi«  prc>pre.«Ji,   to  annlyze  it«  enures,  and  to  dcieribe 

iome  ut  the  r«$alta  eprtiiglog  from  \h«  power  thua  inlruited  to  tbe  ohuroh. 


